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® Picture signal coding method, decoding method and picture signal recording medium. 


(57) A picture signal coding method and decoding 
method and a picture signal recording medium 
(10) by which a picture is prevented from being 
interrupted upon high speed reproduction are 
disclosed. A GOP is constituted from pictures of 
15 frames. Of those pictures, an l-picture and 
P-pictures are collectively treated as pictures 
for high speed reproduction and are arranged 
forwardly of the remaining pictures which are 
B-pictures. Upon high speed reproduction, only 
the pictures for high speed reproduction are 
reproduced. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a picture signal coding 
method and decoding method and a picture signal re- 
cording medium suitable for use to record and repro- 
duce a coded moving picture signal onto and from a 
recording medium such as, for example, a compact 
disk or a hard disk. 

2. Description of the Related Art 

When it is tried to record and reproduce moving 
picture data, a recording medium having a very high 
continuous transmission rate is required since they 
involve a very great amount of information. At pres- 
ent, a video signal, for example, of the NTSC televi- 
sion system, is recorded onto and reproduced from a 
magnetic tape or an optical disk. 

If it is tried to record a video signal for a long time 
onto a recording medium which has a comparatively 
small size and has a comparatively information re- 
cording capacity, then means is essentially required 
for coding and recording the video signal in a high ef- 
ficiency and decoding a read signal of the thus record- 
ed video signal in a high eff iciency. In order to meet 
the requirement several high efficiency coding sys- 
tems which make use of correlations of a video signal 
have been proposed, and one of the systems is the 
MPEG (Moving Picture Experts Group) system. De- 
tails of the MPEG system are disclosed in AVC-400 
TEST MODEL 3, ISO-IEC/JTCI/SC29/WGH, Novem- 
ber, 1992. Another system wherein a coded signal is 
divided into high priority data and low priority data and 
then the high priority data and the low priority data are 
transmitted on different carriers from each other is 
investigated by the ATV of the United States. 

In the MPEG system, a difference between pic- 
ture frames of a video signal is taken first to decrease 
the redundancy in the time axis direction, and then an 
orthogonal transformation technique such as dis- 
crete cosine transform (DCT) is used to decrease the 
redundancy in the space axis direction. A video signal 
is coded efficiently in this manner and recorded onto 
a predetermined recording medium. Recording of a 
video signal coded in a high efficiency is disclosed, 
for example, in U.S. Patent No. 5,140,437, U.S. Pa- 
tent No. 5,040,061, Japanese Laid-Open Patent No. 
3-129979 and Japanese Laid-Open Patent No. 3- 
78380. 

On the other hand, when a recording medium on 
which a video signal coded in a high efficiency is re- 
corded in this manner is reproduced, the reproduction 
signal is transformed by inverse orthogonal transfor- 
mation to decode it in a high efficiency to reproduce 
the video signal. 

By the way, when a recording medium on which 


a video signal coded in a high efficiency is recorded 
in this manner is to be reproduced at a high speed 
(picture search), decoding is performed after each 
several frames and the thus decoded signal is output- 
5 ted at a rate equal to that in ordinary reproduction. 

However, in a coding method according to the 
MPEG system described above, coding is performed 
based on prediction of motion between frames. Con- 
sequently, some frames (P-pictures or B-pictures) 
10 cannot be decoded without a coded picture of another 
frame in the past or in the future with respect to the 
frame at present Accordingly, it is not always possi- 
ble to arbitrarily select frames of a picture signal to re- 
produce the picture signal at a high speed. 
15 If only frames (I- pictures) which can be accessed 

and decoded directly are reproduced, then high 
speed reproduction of the picture signal is possible 
without waiting reproduction of some other frame or 
frames. However, the l-picture (intra-frame coded 
20 frame whose decoding is completed within the frame) 
is normally present by one frame for each ten and 
several frames (GOP which will be hereinafter descri- 
bed), and even if only such intra-frame coded frames 
are reproduced, only high speed reproduction of 
25 rough motion can be performed. 

For example, a continuously inputted video sig- 
nal is grouped into a GOP (Group of Pictures) which 
includes 15 frames. Then, as shown in FIG. 57, the 
first two frames of a GOP are processed as B-pic- 
30 tures (B0 f B1), and then the next frame is processed 
as an l-picture (12). Thereafter, coding processing is 
performed such that P-pictures (P5, P8, P11, P14) 
may be produced with two B-pictures (B3, B4, B6, B7, 
B9, B1 0, B12, B1 3) interposed between each two ad- 
35 jacent ones of them. 

The data coded in this manner are transmitted in 
the order of 12, B0, B1 . P5, B3, B4, P8, B6, B7, P11, 
B9, B10, P14, B12 and B13 as seen in FIG. 58. This 
is because, since, for example, each of the B-pictures 
40 B0 and B1 (or B3 and B4) requires, as a predictive 
frame, another frame 12 (P5) which appears later in 
time, it cannot be decoded if the frame 12 (P5) is not 
prepared in advance. 

While high speed reproduction is possible if cod- 
45 ing processing is performed at a high speed for all of 
the frames B0 to P14, it is substantially impossible 
from a restriction in software to raise the processing 
speed in decoding by several times. 

Therefore, if each l-picture and each P-picture 
50 for which another frame preceding in time is used as 
a predictive frame are reproduced but no B-picture is 
reproduced as seen from FIG. 58, then finer high 
speed reproduction can be performed. The high 
speed reproduction method is disclosed in U.S. Pa- 
55 . tent Application Serial No. 07/981,178. In this in- 
stance, however, so much time is required to effect 
track jumping to search a next P- or l-picture after an- 
other I- or P-picture has been reproduced that the 
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high speed reproduction picture may possibly be in- 
terrupted. Further, a method where.n some , of P-pw 

for high speed reproduction is disclosed in U.S Pa 
ent Cication Serial No. 125.685. Further, a la* 
niguewherein an entry packet indicate of an access 
^ointupon high speed reproduction '-"^^ 
bit stream is disclosed in U.S. Patent Appl.cat.on Ser- 

data than P- and B-pictures and consequen ly date ° 
,-pictures are read out, upon high speed reproduc 
ion, at a high frequency than upon 
duction. Consequently, there is a subject ^ ^solved 
in that failure to read data of an 1-p.cture sometimes 
occurs. 


SUMMARY OF THE INVENTION 


It is an object of the present invention to provide 
a picture signal coding method and decoding method 
and a picture signal recording medium which aHow 
smooth (fine) high speed forward and reverse repro- 
duction without raising the processing speed m de- 

^"n order to attain the object described above ac- 
cording to the present invents, a picture signal >s 
first coded, for exam P .e. in accordance wrfh the 
MPEG system, and then data only of an 1-p.cture or 
of both of an l-picture and a P-picture or P-p.ctures 
abated as d'ata for high speed reprodu^n sep- 
arately from data of the other P-pictures and B-p.c- 
tuTes and a^e collectively recorded in units of. for ex- 
ample a GOP and at the top of the GOP or a sector 
The data for high speed reproductio n . n«y b. - o£ 
and P-pictures or may be those of such I- and P-^ 
tu^es which are com P arative.y high in pnonty degree^ 
Consequently, the number of jumpmg operates ca in 
be reduced and such wasteful time as tc > wa.t for in- 
cutting of data to be decoded can be reduced Con- 
sequent afiigh speed reproduction picture is pre- 
Tnted from being interrupted. Further^ , re a d, 9 
time for high speed reproduce can be reduced^ In 
addition when an error has occurred, for example, 
SSS other data, data for high ^J^S 
are reproduced at an ordinary speed. Consequently, 
the loss of a picture can be suppressed. 

More particularly, according to an aspect of the 
present invention, there is P^**™^ 
recordinq method, which composes the steps on coo 
°a ^ inpuTpictu e signal to produce a coded p.cture 
signal dWidmg the coded picture signal into coded 
p£Lre signals for high speed reproduction an the 
other coded picture signals, arranging the code I p.c 
°ure signals for high speed reproduction and the other 
coSed picture signals so that the coded p.cture s,g- 
n^s lor'high speld reproduction in a predetermined 
picture una may be positioned at the top of the pre- 


determined pictureunitto P^'^^^ 
and recording the recording s.gnal onto a recording 

med Ac m cording to another aspect of the present inven- 
5 tion there is provided a picture signa. recording 
5 method which comprises the steps of coding , ar , .nput 
Tic ure signal to produce a coded picture s.gnal. d v- 
Sg^e coded nocture signal into coded picture ^sig- 
nals for high speed reproduction and the other codeo 

furesignalsforhighspeedreproductionand heothe 
coded picture signals at a predetermined ratio to pro 
du^ecording signal, and recording the recording 
*sional onto a recording medium. 
„ Acting to a further aspect of the present in- 

venttoTttYre is provided a picture signa. record.ng 

oto ure signal to produce a coded picture signa , d.v- 
SgThe coded picture signal based on one picture 
20 in o c^ded picture signals of a high priority degree 
and coded picture signals of a low pnonty degree, 
producing a recording signal of such a packet con- 
duction ?that the coded picture signals of -a h-ghP"; 
oritydeg re eandthecodedpictures.gnalsofalowpn- 

25 oSy degree are not present in one "Jul 
" SngLrecordings^ 

According to a still further aspect of the present 

tion method, which composes the steps 

40 ^^Xt^ aspect of the present 
tion method, which comprises the steps of eprodu 

fermined ratio and the coded picture s.gnal is allocat- 
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duce a decoded picture for high speed reproduction. 

According to a yet further aspect of the present 
invention, there is provided a picture signal reproduc- 
tion method, which comprises the steps of reproduc- 
ing, from a recording medium on which coded picture 
signals of a high priority degree and coded picture 
signals of a low priority degree, into which a coded 
picture signal based on one picture is divided, are re- 
corded in such a packet construction that the coded 
picture signals of a high priority degree and the coded 
picture signals of a low priority degree do not exist in 
a same packet, the coded picture signal, separating 
the coded picture signais of a high priority degree and 
the coded picture signais of a low priority degree from 
each other in response to an identif ication signal pro- 
vided in a header of the packet for identif ication be- 
tween the coded picture signais of a high priority de- 
gree and the coded picture signals of a low priority de- 
gree, and decoding only the coded picture signals of 
a high priority degree upon high speed reproduction. 

According to a yet further aspect of the present 
invention, there is provided a picture signal reproduc- 
tion method, which comprises the steps of reproduc- 
ing, from a recording medium on which coded picture 
signals of a high priority degree and coded picture 
signals of a low priority degree, into which a coded 
picture signal based on one picture is divided, are re- 
corded in such a packet construction that the coded 
picture signals of a high priority degree and the coded 
picture signals of a low priority degree do not exist in 
a same packet, the coded picture signal, separating 
the coded picture signals of a high priority degree and 
the coded picture signals of a low priority degree from 
each other in response to an identification signal pro- 
vided in a header of the packet for identification be- 
tween the coded picture signals of a high priority de- 
gree and the coded picture signals of a low priority de- 
gree, combining the coded picture signals of a high 
priority degree and the coded picture signals of a low 
priority degree in response to a link signal provided in 
the header of the packet to produce a combination 
signal, and decoding the combination signal to pro- 
duce a decoded picture signal for ordinary reproduc- 
tion. 

According to a yet further aspect of the present 
invention, there is provided a picture signal recording 
medium, formed by the steps of coding an input pic- 
ture signal to produce a coded picture signal, dividing 
the coded picture signal into coded picture signals for 
high speed reproduction and the other coded picture 
signals, arranging the coded picture signais for high 
speed reproduction and the other coded picture sig- 
nals so that the coded picture signals for high speed 
reproduction in a predetermined picture unit may be 
positioned at the top of the predetermined picture unit 
to produce a recording signal, and recording the re- 
cording signal onto the recording medium. 

According to a yet further aspect of the present 


invention, there is provided a picture signal recording 
medium, formed by the steps of coding an input pic- 
ture signal to produce a coded picture signal, dividing 
the coded picture signal into coded picture signals for 

5 high speed reproduction and the other coded picture 
signals, successively arranging the coded picture sig- 
nals for high speed reproduction and the other coded 
picture signals at a predetermined ratio to produce a 
recording signal, and recording the recording signal 

10 onto a recording medium. 

According to a yet further aspect of the present 
invention, there is provided a picture signal recording 
medium, formed by the steps of coding an input pic- 
ture signal to produce a coded picture signal, dividing 

is the coded picture signal based on one picture into 
coded picture signals of a high priority degree and 
coded picture signais of a low priority degree, produc- 
ing a recording signal of such a packet construction 
that the coded picture signals for high speed repro- 

20 duction and the other coded picture signals are not 
present in one packet, and recording the recording 
signal onto a recording medium. 

The above and other objects, features and ad- 
vantages of the present invention will become appa- 

25 rent from the following description and the appended 
claims, taken in conjunction with the accompanying 
drawings in which like parts or elements are denoted 
by like reference characters. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a picture signal cod- 
ing apparatus to which the present invention in- 
vention; 

35 FIG. 2 is a block diagram showing an example of 

construction of a picture signal coder of the pic- 
ture signal coding apparatus shown in FIG. 1 ; 
FIG. 3 is a diagram illustrating operation of a pre- 
dictive mode determination circuit of the image 

40 signal coder shown in FIG. 2; 

FIG. 4 is a diagrammatic view illustrating opera- 
tion of a data selector of the picture signal coding 
apparatus shown in FIG. 1; 
FIG. 5 is a time chart illustrating operation of a 

45 buffer selector of the picture signal coding appa- 

ratus shown in FIG. 1; 

FIG. 6 is a diagrammatic view of an example of 
construction of a sector illustrating operation of 
a sector allocator of the picture signal coding ap- 
so paratus shown in FIG. 1; 

FIG. 7 is a diagrammatic view showing a subcode 
format upon recording into the sector shown in 
FIG. 6; 

FIG. 8 is a diagrammatic view illustrating an ar- 
55 rangement of data for high speed reproduction 

and other data by the picture signal coding appa- 
ratus shown in FIG. 1; 

FIG. 9 is a diagrammatic view illustrating the 
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positional relationship between data for high 
speed reproduction and sectors in the picture 
signal coding apparatus shown in FIG. 1; 
FIG. 10 is a diagrammatic view illustrating the re- 
lationship between a GOP and pictures for high 5 
speed reproduction in the picture signal coding 
apparatus shown in FIG. 1; 
FIG. 11 is a block diagram illustrating a process 
of manufacturing an optical disk to which the 
present invention is applied; 10 
FIG. 1 2 is a block diagram of an image signal de- 
coding apparatus to which the present invention 
is applied; 

FIG. 13 is a diagrammatic view illustrating oper- 
ation of a data discriminator of the image signal is 
decoding apparatus shown in FIG. 12; 
FIG. 14 is a diagrammatic view illustrating oper- 
ation of a buffer selector of the image signal de- 
coding apparatus shown FIG- 12; 
FIG. 15 is a block diagram showing an example 20 
of construction of a picture signal decoder of the 
image signal decoding apparatus shown in FIG. 
12; 

FIG. 16 is a time chart illustrating operation of 
the image signal decoding apparatus shown in 25 
FIG. 12 upon high speed reproduction; 
FIG. 17 is a diagrammatic view illustrating an- 
other positional relationship between data for 
high speed reproduction and other data accord- 
ing to a second embodiment of the present inven- 30 
tion; 

FIG. 18 is a diagrammatic view showing a sub- 
code format in the second embodiment of the 
present invention; 

FIG. 1 9 is a diagrammatic view showing the con- 35 
struct ion of a sector in the second embodiment 
of the present invention; 

FIG. 20 is a diagrammatic view showing a sub- 
code format employed in a third embodiment of 
the present invention; 40 
FIG. 21 is a diagrammatic view illustrating TOC 
data employed in a fourth embodiment of the 
present invention; 

FIG. 22 is a block diagram of a further picture sig- 
nal coding apparatus to which the present inven- 45 
tion is applied; 

FIG. 23 is a block diagram of a further picture sig- 
nal decoding apparatus to which the present in- 
vention is applied; 

FIG. 24 is a block diagram of a still further picture so 
signal coding apparatus to which the present in- 
vention is applied; 

FIG. 25 is a block diagram showing an example 
of construction of a picture signal coder of the 
picture signal coding apparatus shown in FIG. 24; 55 
FIG. 26 is a block diagram showing the construc- 
tion of a priority degree adder of the picture signal 
coding apparatus shown in FIG. 24; 


FIG. 27 is a diagrammatic view illustrating the de- 
gree of priority of data in the picture signal coding 
apparatus shown in FIG. 24; 
FIG. 28 is a diagrammatic view illustrating oper- 
ation of an imaginary buffer in the picture signal 
coding apparatus shown in FIG. 24; 
FIG. 29 is a diagrammatic view showing a data 
separation point in the picture signal coding ap- 
paratus shown in FIG. 24; 
FIG. 30 is a diagrammatic view illustrating oper- 
ation of a data selector of the picture signal cod- 
ing apparatus shown in FIG. 24; 
FIG. 31 is a diagrammatic view showing a pack 
format used in a data formatter of the picture sig- 
nal coding apparatus shown in FIG. 24; 
FIG. 32 is a diagrammatic view illustrating the 
function of a start pointer in the pack format 
shown in FIG. 31; 

FIG. 33 is a diagrammatic view showing a sub- 
code format used in the picture signal coding ap- 
paratus shown in FIG. 24; 
F\G. 34 is a diagrammatic view illustrating the 
function of an entry point used in the picture sig- 
nal coding apparatus shown in FIG. 24; 
FIG. 35 is a diagrammatic view illustrating the re- 
lationship between a picture of a high degree of 
priority and another picture of a low degree of pri- 
ority in the picture signal coding apparatus 
shown in FIG. 24; 

FIG. 36 is a block diagram showing a still further 
image signal decoding apparatus to which the 
present invention is applied; 
FIG. 37 is a diagrammatic view illustrating oper- 
ation of a data discriminator in the image signal 
decoding apparatus shown in FIG. 36; 
FIG. 38 is a block diagram showing an example 
of construction of a priority degree decoder in the 
image signal decoding apparatus shown in FIG. 
36; 

FIG. 39 is aflow chart illustrating operation of the 
image signal decoding apparatus shown in FIG. 
36 upon ordinary reproduction; 
FIG. 40 is a block diagram showing a yet further 
image signal coding apparatus to which the pres- 
ent invention is applied; 

FIG. 41 is a block diagram showing a yet further 
image signal decoding apparatus to which the 
present invention is applied; 
FIG. 42 is a block diagram showing a yet further 
image signal coding apparatus to which the pres- 
ent invention is applied; 

FIG. 43 is a block diagram showing an example 
of construction of a picture signal coder of the im- 
age signal coding apparatus shown in FIG. 42; 
FIG. 44 is a block diagram showing an example 
of construction of a priority degree adder of the 
Image signal coding apparatus shown in FIG. 42; 
FIG. 45 is a table illustrating the degree of priority 
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of data in the image signal coding apparatus 
shown in FIG. 42; 

FIG. 46 is a diagrammatic view illustrating oper- 
ation of a data separation/pbp adder constituting 
the priority degree adder shown in FIG. 44; 5 
FIG. 47 is a diagrammatic view showing a se- 
quence header, a picture header and a slice 
header; 

FIG. 48 is a diagrammatic view illustrating a for- 
mat of a pack in the image signal coding appara- 10 
tus shown in FIG. 42; 

FIG. 49 is a diagram illustrating operation of a 
two-point buffer of the image signal coding appa- 
ratus shown in FIG. 42; 

FIG. 50 is a block diagram showing the construe- 1 s 
tion of a yet further image signal decoding appa- 
ratus to which the present invention is applied; 
FIG. 51 is a block diagram showing the construc- 
tion of a priority degree decoder of the image sig- 
nal decoding. apparatus shown in FIG. 50; 20 
FIG. 52 is a block diagram showing an example 
of construction of a picture signal decoder of the 
image signal decoding apparatus shown in FIG. 
50; 

FIG. 53 is a flow chart illustrating error recovery 25 
processing in the image signal decoding appara- 
, tus shown in FIG. 50; 
FIG. 54 is a block diagram showing a yet further 
picture signal coding apparatus to which the 
present invention is applied; 30 
FIG. 55 is a block diagram showing a yet further 
picture signal decoding apparatus to which the 
present invention is applied; 
FIG. 56 is a diagrammatic view showing another 
example of construction of the two-point bufferof 35 
the image signal coding apparatus shown in FIG. 
42; 

FIG. 57 is a diagrammatic view illustrating the 
construction of a conventional GOP; and 
FIG. 58 is a time chart illustrating conventional 40 
coding processing upon high speed reproduc- 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS *5 

<First Embodiment 

Referring first to FIG. 1 , there is shown a picture 
signal coding apparatus or encoder to which the pres- so 
ent invention is applied. A video signal to be transmit- 
ted is inputted to a picture signal coder 1, in which it 
is coded, for example, in accordance with the MPEG 
system. 

The picture signal coder 1 may be constructed in 55 
such a manner as shown in FIG. 2. 

Referring to FIG. 2, a video signal is inputted to 
a blocking circuit 21, in which the format thereof is 


converted from a standard format, for example, of the 
NTSC system into a block format which includes a 
macro block unit of, for example, 16 x 16 picture ele- 
ments. The data converted into data of the block for- 
mat are inputted to a motion prediction circuit 22 and 
then transmitted to a difference detector 23. To the 
difference detector 23, picture data to which motion 
compensation has been performed are supplied from 
field memories 32A to 32D by way of a predictor 33. 
The difference detector 23 detects and outputs a dif- 
ference between the two inputs thereto. 

The output of the difference detector 23 is sent to 
a DCT (discrete cosine transform) circuit 24 which 
performs DCT processing as orthogonal transforma- 
tion. DCT coefficient data obtained by DCT process- 
ing by the DCT circuit 24 are sent to and quantized by 
a quantizer 25. The quantized data from the quantiz- 
er 25 are outputted as coded data to a data selector 
2 (FIG. 1) by way of a variable length coder 26, which 
performs variable length coding processing such as, 
for example, so-called Huffman coding or run-length 
coding and a buffer 27. It is to be noted that the vari- 
able length coder 26 also codes control information 
necessary for decoding such as a predictive mode, a 
motion vector and a picture type. 

In order to prevent an overflow or an underflow 
of a buffer 27, a signal representative of an accumu- 
lated amount of data in the buffer 27 is fed back from 
the buffer 27 to the quantizer 25. In response to the 
signal, the quantizer 25 determines a quantization 
step so that the accumulated data amount may not 
cause an overflow or an underflow of the buffer 27. 

The quantized data outputted from the quantizer 
25 are inputted also to a dequantizer 38, by which de- 
quantization processing complementary to the quan- 
tization processing by the quantizer 25 is performed. 
The output of the dequantizer 25 is processed by 
IDCT (inverse DCT) processing complementary to 
the DCT processing by the DCT circuit 24 by an IDCT 
circuit 29. The output of the IDCT circuit 24 is supplied 
to an adder 30. 

The adder 30 adds the output of the IDCT circuit 
29 and data obtained by motion prediction of the out- 
puts of the field memories 32Ato 32D by the predictor 
33. The output of the adder 30 is supplied to and stor- 
ed into one of the field memories 32A to 32D by way 
of a selector 31. 

Meanwhile, the motion prediction circuit 22 de- 
tects, in units of a macro block, an absolute differ- 
ence sum of a motion vector between pictures 
(frames), a predictive picture corresponding to the 
motion vector and picture elements of an object pic- 
ture for coding and detects a predictive error in intra- 
picture prediction which is a difference between an 
absolute value of the sum of picture elements of the 
object picture (frame) for coding and the sum of ab- 
solute values of the picture elements. The motion 
prediction circuit 22 outputs the thus detected data 
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(the data of the motion vector between the pictures, 
the data of the absolute value difference sum and the 
predictive error in intra-picture prediction) to a predic- 
tive mode determination circuit 35. 

The motion predictive mode determination circuit 
35 determines, for example, one of the following mo- 
tion predictive modes in units of a macro block. 

1. Forward predictive mode from a preceding 
frame preceding in time 

2. Bidirectional predictive mode from two frames 
including a preceding frame preceding in time 
and a succeeding frame succeeding in time (a 
reference macro block from a preceding frame 
and another reference macro block from a suc- 
ceeding frame are calculated for each one picture 
element by linear calculation (for example, aver- 
age value calculation)) 

3. Rearward predictive mode from a succeeding 
frame 

4. Intra-frame (intra-picture) coding mode in 
which an object frame for coding is coded as it is 
without using any other frame) 

For an l-picture. intra-frame coding wherein cod- ' 
ing is completed within the frame is performed. A P- 
picture is basically predicted from a frame (l-picture 
or P-picture) preceding in time (in the past). Further, 
a B-picture is basically predicted from a frame (l-pic- 
ture and P-picture) preceding in time (in the past) and 
another frame (l-picture or P-picture) succeeding in 
time (in the future). 

Here, a method of determining a predictive mode 
for a P- or B-picture in units of a macro block will be 
described in more detail with reference to FIG. 3. 

Where the absolute difference sum of a predic- 
tive picture from a preceding frame calculated by the 
motion vector prediction circuit 22 is represented by 
X and the absolute difference sum of a predictive pic- 
ture from a succeeding frame is represented by Y, 
when a B-picture is to be coded, if Y > jX (j is, for ex- 
ample, 2), then the forward predictive mode is select- 
ed as seen from FIG. 3. On the other hand, if Y < kX 
(k is, for example, 1/2), then the rearward predictive 
mode is selected, but if kX ^ Y ^ jX ( then the bidirec- 
tional predictive mode is selected. 

It is to be noted that a predictive mode is deter- 
mined in such a manner as described above when the 
smaller one of X and Y is smaller than a predictive er- 
ror by intra-picture prediction, but when the smaller 
one of X and Y is larger than a predictive error by in- 
tra-frame prediction, a B-picture is coded by intra- 
frame (intra-picture) coding. 

When a P-picture is to be coded, if X is smaller 
than a predictive error by intra-picture prediction, 
then the forward predictive mode is selected, but 
otherwise, the intra-frame predictive coding mode is 
selected. 

To a read address generator 34 and the predictor 
33 which is connected to the f ield memories 32A to 


32D, predictive mode data and a motion vector from 
the predictive mode determination circuit 35 are sup- 
plied. The read address generation circuit 34 varies 
its read address in response to the data. Consequent- 
s ly, data for which motion compensation has been per- 
formed are outputted from the predictor 33. 

A picture type generator 36 generates a picture 
type signal PTYPE (identification signal indicating as 
which one of I-. P- and B-pictures the picture is to be 
10 processed) in response to a sequence of a picture 
type inputted thereto from an inputting section not 
shown, and outputs the picture type signal PTYPE to 
the predictive mode determination circuit 35, the data 
selector 2 and the buffer selector 5 (FIG. 1). 
is Referring back to FIG. 1 , a picture signal output- 

ted from the buffer 27 of the picture signal coder 1 in 
this manner is inputted to the data selector 2. The 
data selector 2 separates data for high speed repro- 
duction from the other data. 
20 In particular, referring now to FIG. 4, the data se- 

lector 2 supplies data of l-pictures and P-pictures in 
response to a picture type signal PTYPE from the pic- 
ture type generation circuit 36 (FIG. 2) and supplies 
the data as data for high speed reproduction to a buf- 
25 fer 3. Further, the data selector 2 supplies data of B- 
pictures as the other data (data other than the data 
for high speed reproduction) to another buffer 4. Fur- 
ther, the data selector 2 generates an identification 
flag* (data mode signal) S_FF, which has the value 1 
30 for data for high speed reproduction but has the value 
0 for any other data. 

Also in the picture signal decoding apparatus 
shown in FIG, 1, a GOP is constituted from pictures 
of 15 frames BO to P 14 as shown in FIG. 57. The pic- 
35 ture signal coder 1 performs coding in the order of the 
frames 11, BO, B1, P5, B3, B4, P8, B6, B7, P11, B9, 
B10, P14, B12 and B13 and outputs the data in this 
order. Of the data, the data of the frames 12, P5, P8 f 
P11 and P14 are written into the buffer 3 in response 
40 to the picture type signal PTYPE from the picture 
type generator 36 while the data of the frames BO, B1, 
B3, B4, B6, B7, B9, B10, B12 and B1 3 are written into 
the buffer 4. 

After data of one GOP are written, the buffer se- 
45 lector 5 successively reads out the data for high 
speed reproduction written in the buffer 3 first and 
then reads out the other data written in the buffer 4, 
and outputs the data to a data multiplexer 6. The data 
multiplexer 6 multiplexes the picture data inputted 
so thereto from the buffer selector 5 with audio data sup- 
plied thereto from a circuit not shown. 

The thus multiplexed signal is inputted to a sector 
allocator 7, by which allocation of the signal to sectors 
on a recording medium 10 such as a disk for each 
55 fixed amount of data is performed. The sector alloca- 
tor 7 further codes and transmits a data mode signal 
S_FF indicative of whether or not the data are data for 
high speed reproduction. 
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The format of each sector is constructed, for ex- 
ample, in such a manner as shown in FIG. 6. Each of 
sectors has a subcode (Subcode) of 28 bytes indica- 
tive of contents of the sector added to the top thereof. 

The format of a subcode is defined, for example, 
as shown in FIG. 7. A sector mark (Sector Mark) is dis- 
posed at the top of the subcode, and a sector address 
(Sector Address) and a time code (Time Code) are 
disposed subsequently to the sector mark. Then, a 
data mode signal S_FF described above is disposed 
subsequently to the time code. 

Data allocated in units of a sector in such a man- 
ner as described above are inputted from the sector 
allocator? to an error detection and correction circuit 
(ECC) circuit 8 t by which an error detect ion correction 
code is added to the data. The output of the ECC cir- 
cuit 8 is inputted to a modulator 9 t by which it is modu- 
lated in accordance with a predetermined system. 
The output of the modulator 9 is transmitted to a 
transmission line (for example, recorded onto a re- 
cording medium 10). 

In the image signal coding apparatus described 
above, data for high speed reproduction (data of an 
l-picture and P-pictures) of each GOP are disposed 
at the top of the sector without fail. However, since the 
data length of each GOP is not necessarily fixed, 
when data of a GOP are used up intermediately in a 
sector, dummy data are added to the sector as seen 
from FIG. 9. In this manner, data for high speed repro- 
duction of each GOP are disposed at the top of the 
sector without fail. 

As a result, on the recording medium 10, frames 
of a signal inputted to the picture signal coder 1 in the 
order of the frames BO to P14 are recorded in the or- 
der of the frames 12, P5, P8, P11, F»14 (frames for high 
speed reproduction), BO, B1, B3 f B4 f B6, B7, B9, BIO, 
B12 and B13 (the other frames) as shown in FIG. 10. 
In other words, the data for high speed reproduction 
are recorded collectively in units of a GOP at the top 
of each sector. 

Here, where the recording medium 10 is, for ex- 
ample, an optical disk, it is manufactured in such a 
manner as illustrated in FIG. 11. In particular, refer- 
ring to FIG. 1 1 , an original plate made of, for example, 
glass is prepared, and a recording material such as, 
for example, a photoresist is applied to the original 
plate. Consequently, a recording original plate is com- 
pleted. 

Meanwhile, a bit stream (software) obtained by 
the processing by the picture signal coding apparatus 
of FIG. 1 described above is edited (pre-mastering) 
when necessary so that a signal of a format to be re- 
corded onto an optical disk is produced. Then, a laser 
beam is modulated in response to the recording signal 
and irradiated upon the photoresist on the original 
plate to record the recording signal on the photoresist 
on the original plate. 

Thereafter, the original plate is developed so that 


pits are produced on the original plate. The original 
plate prepared in this manner is processed, for exam- 
ple, by electroforming to produce a metal original 
plate to which the pits on the glass original plate are 
5 transferred. A metal stamper is produced from the 
metal original plate and is used as a metal mold for 
molding. 

Such a material as PMMA (acrylic) or PC (poly- 
carbonate) is injected, for example, by injection into 

10 the metal mold and then left to cure. Or else, a mate- 
rial such as 2P (resin which cures with ultraviolet rays) 
is applied to the metal stamper and then ultraviolet 
rays are irradiated upon the metal stamper to cause 
the material to cure. Consequently, the pits on the 

15 metal stamper can be transferred to the replica made 
of a resin. 

A reflection film is formed by vapor deposition, 
sputtering or a like means on the replica produced in 
this manner. Or else, such reflection film may be 

20 formed by spin coating. 

Thereafter, necessary processing such as work- 
ing for inner and outer diameters or lamination of two 
disks is performed. Further, a label is adhered to and 
a hub is mounted onto the disk, and the disk is insert- 

25 ed into a cartridge. The optical disk is completed in 
this manner. 

Referring now to FIG. 1 2, there is shown a picture 
signal decoding apparatus (decoder) for reproducing 
data recorded on the recording medium 10. A data 

30 reader 41 accesses to the recording medium 1 0 to re- 
produce data recorded on the recording medium 10 
and outputs the data to a demodulator 42. When the 
recording medium 10 is a magnetic disk, the data 
reader 41 is a magnetic head, but when the recording 

35 medium 10 is an optical disk, the data reader 41 is an 
optical head. The demodulator 42 demodulates the 
data supplied thereto from the data reader 41. The 
thus decoded data are processed by detection and 
correction of an error by an error detection and cor- 

40 rection circuit (ECC) 43 and are then inputted to a 
data demultiplexer 44. The data demultiplexer 44 de- 
multiplexes the data into a video signal and an audio 
signal and outputs the audio signal to a circuit not 
shown. 

45 The data demultiplexer 44 further decodes the 

data mode signal S_FF in a subcode (FIG. 7) and out- 
puts it to a data discriminator 45. Meanwhile, the vid- 
eo signal separated by the data demultiplexer 44 is in- 
putted to the data discriminator 45. 

so Referring to FIG. 13, the data discriminator 45 

distributes data supplied thereto from the data demul- 
tiplexer 44 in response to the data mode signal S_FF 
also supplied thereto from the data demultiplexer 44. 
In particular, when the data mode signal S_FF is 1, 

55 since the picture data inputted then are data for high 
speed reproduction, the picture data are supplied to 
a buffer 46. On the other hand, when the data mode 
signal S_FF is 0, since the picture data inputted then 
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are data of the other kind, the picture data are sup- 
plied to another buffer 47. 

In this manner, of data of one GOP, the data of the 
frames 12, P5, P8, P11 and P14 (data for high speed 
reproduction) are stored into the buffer 46 while the 
data of the other frames BO. B1, B3. B4. B6, B7, B9, 
B10, B12 and B13 (other data) are stored into the 
other buffer 47 as seen from FIG. 14. 

As illustrated in FIG. 10, a header is arranged at 
the top of the data of each frame, and the picture type 
of the frame and an ID representative of the frame 
number are arranged in the header. A buffer selector 
48 reads the ID and discriminates to which one of the 
frames BO to P14 of a GOP the data of the frame be- 
long. Then, the buffer selector 48 reads, upon ordi- 
nary reproduction, data in the order of 12, BO, B1 , P5, 
B3, B4, P8, B6 f B7 f P11. B9, B10, P14, B12 and B13 
and outputs them to a picture signal decoder 49. The 
picture signal decoder 49 decodes the picture signal 
inputted thereto and re-arranges the data back into 
the order same as that when the picture signal was 
inputted to the picture signal coder 1, that is, into the 
order of BO, B1. 12, B3. B4, P5, B6. B7. P8. B9. B10. 
P11. B12. B13 and P14. The picture signal decoder 
49 outputs the data in the thus re-arranged order. 

The picture signal decoder 49 is constructed, for 
example, in such a manner as shown in FIG. 15. A 
code bit stream input from the buffer selector 48 is 
temporarily stored into a buffer 61 . The data are read 
out from the buffer 61 and decoded by inverse vari- 
able length coding (variable length decoding) by an 
inverse variable length coder (IVLC) 62. The thus de- 
coded data are inputted to a dequantizer 63, by which 
they are dequantized for each block in accordance 
with information (a quantization step) extracted from 
the bit stream. The dequantized data from the de- 
quantizer 63 are transformed by inverse DCT (IDCT) 
by an IDCT circuit 64. The dequantizer 63 and the 
IDCT circuit 64 operate compiementarily to the quan- 
tizer 24 and the DCT circuit 24 of FIG. 2, respectively. 

A read address generator 70 varies the read ad- 
dress of one of field memories 68Ato 68D in response 
to a predictive mode and a motion vector separated 
from the input data by the inverse variable length cod- 
er 62. Consequently, data are read out from the one 
of the field memories 68A to 68D and processed by 
motion compensation by a predictor 69, and the out- 
put of the predictor 69 is inputted to an adder 65. The 
adder 65 adds the output of the predictor 69 to the out- 
put of the IDCT circuit 64 to regenerate an original pic- 
ture. The thus regenerated picture is stored as a next 
predictive picture into the field memories 68Ato 68D. 

Picture signals stored at the address generated 
by a display address generator 72 are read out from 
the field memories 68Ato 68D and supplied to a scan 
converter 67 by way of a selector 66. The scan con- 
verter 67 converts the number of lines of the data in- 
putted thereto and outputs the resulted data to a dis- 


play such as a CRT (cathode ray tube) not shown. A 
picture reproduced from the recording medium 10 is 
displayed in this manner. 

It is to be noted that a period signal generator 71 
5 generates a frame pulse signal as a period signal syn- 
chronized with an external period signal outputted, for 
example, from the display and outputs the frame 
pulse signal to the display address generator 72. The 
display address generator 72 generates a display ad- 
10 dress in synchronism with the frame pulse signal. 

When high speed reproduction is to be per- 
formed, only data for high speed reproduction of an 
l-picture and P-pictures recorded collectively at the 
top of each sector as shown in FIG. 16 are decoded. 
is In particular, the data reader 41 reads data for high 
speed reproduction from the top of the sector. After 
the reading is completed, the data reader 41 per- 
forms track jumping to a next sector in which data for 
high speed reproduction are recorded, and then waits 
20 rotation of the disk. When the top of the sector in 
which data for high speed reproduction are recorded 
comes to the data reader 41, the data reader41 reads 
the data for high speed reproduction recorded at the ; 
top of the sector. The data for high speed reproduc- 
25 tion thus read are decoded similarly as upon ordinary 
reproduction by the picture signal decoder 49. The 
sequence of operations described above is repeated 
to effect high speed reproduction. 

30 <Second Embodiment 

A picture signal coding apparatus (encoder) in 
the second embodiment of the present invention is £ 
constructed similarly to the picture signal coding ap- 
35 paratus of the first embodiment except the following 
points. 

1. Data for high speed reproduction are not nec- 
essarily written at the top of a GOP. 

2. The top of data of each GOP does not neces- 
40 sarily coincide with the top of a sector. 

In particular, in the second embodiment, the buf- 
fer selector 5 shown in FIG. 1 supervises the buffers 
3 and 4 and reads out and outputs the outputs of the 
buffers 3 and 4 at the ratio of, for example, n:m to the 
45 data multiplexer 6. Consequently, data for high speed 
reproduction and the other data are written at the ra- 
tio of n:m onto the recording medium 10 as seen from 
FIG. 17. 

Further, in the second embodiment, the sector al- 
so locator 7 adds a subcode in accordance with such a 
format as shown in FIG. 18. In particular, in the pres- 
ent embodiment, signals FF_Pointerand FF_Size are 
recorded in addition to the data mode signal S_FF as 
apparently seen from comparison with the subcode 
55 format in the first embodiment shown in FIG. 7. 

The signal FF_Pointer represents a top address 
(entry pointer) of data for high speed reproduction in 
each sector as seen from FIG. 19. Meanwhile, the 
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signal FF_Size represents an amount of the range in- 
dicated by slanting lines in FIG. 19, that is, an amount 
of data for high speed reproduction. 

In the second embodiment, the head of data for 
high speed reproduction does not necessarily coin- 
cide with the head of a sector. Therefore, rapid repro- 
duction of data for high speed reproduction is permit- 
ted by recording the top address of data for high 
speed reproduction in each sector into a Subcode and 
transmitting the same. 

A picture signal decoding apparatus (decoder) in 
the second embodiment is constructed similarly to 
the picture signal decoding apparatus of the first em- 
bodiment shown in FIG. 12 except the data discrimi- 
nator 45. 

The data discriminator 45 in the second embodi- 
ment reads, from the subcode of a sector indicated by 
S_FF = 1 1 that is, a sector which includes data for high 
speed reproduction, a top address (entry point) of the 
data for high speed reproduction and a data amount 
(FF_Size) of the data for high speed reproduction. 
Then, the data discriminator 45 separates the data 
within the range indicated by the signal FF_Sizefrom 
the entry point as data for high speed reproduction 
and outputs the data to the buffer 46. Further, the 
data discriminator 45 separates any other data as 
data of the other type and outputs them to the buffer 
47. 

The picture signal decoding apparatus operates 
similarly to the picture signal decoding apparatus in 
the first embodiment except that described above. 

<Third Embodiment 

A picture signal coding apparatus in the third em- 
bodiment is constructed similarly to the picture sig- 
nal coding apparatus in the second embodiment ex- 
cept the sector allocator 7. 

In the present embodiment, a top address (Next 
Sector Address) of a sector in which next data for high 
speed reproduction are recorded is recorded together 
with the signals FF_Pointer and FF_Size into a sub- 
code as shown in FIG. 20 by the sector allocator 7. 

Accordingly, a picture signal decoding apparatus 
in the third embodiment reads and stores, when a pre- 
determined sector including data for high speed re- 
production is to be read in in order to perform high 
speed reproduction, an address of a sector which in- 
cludes next data for high speed reproduction in ad- 
vance. Then, when reading of the data for high speed 
reproduction of the sector is completed, the data 
reader 41 is moved in response to the address thus 
stored and waits rotation of the disk to effect repro- 
duction of the next data for high speed reproduction. 

<Fourth Embodiment 

The fourth embodiment is constructed similarly 


to the second embodiment except that an address of 
a recording position (entry point) of data for high 
speed reproduction is written in the TOC (Table of 
Contents) of the recording medium 10. 
5 In particular, while the TOC is recorded at the top 

(for example, in an innermost circumferential track) of 
the recording medium (disk) 10, in the present em- 
bodiment, addresses of sectors of data for high speed 
reproduction of the recording medium 10 (addresses 
10 of entry points) are written in advance in the TOC as 
seen in FIG. 21 (N entry points are written in the ex- 
ample shown in FIG. 21). 

An example of construction of a picture signal 
coding apparatus in the present embodiment will be 
is described with reference to FIG. 22. As apparently 
seen from comparison of FIG. 22 with FIG. 1, in the 
present embodiment, a TOC addition circuit 84 is in- 
terposed between the data multiplexer 6 and the sec- 
tor allocator 7. Further, an entry point detector 81 for 
20 detecting an entry point from the output of the data 
multiplexers is provided, and an entry point detected 
by the entry point detector 81 is supplied to and stor- 
ed into an entry point storage apparatus 81. A TOC 
data generator 83 generates TOC data correspond- 
25 ing to entry points stored in the entry point storage 
apparatus 82 and outputs the TOC data to the TOC 
addition circuit 84. The TOC data are arranged in 
form as a TOC and inputted to the TOC addition cir- 
cuit 84, by which the TOC data are added to the top 
30 of multiplexed data. 

Consequently, the TOC data including the entry 
points are recorded onto the innermost circumferen- 
tial track of the recording medium 10. 

FIG. 23 shows an example of construction of a 
35 picture signal decoding apparatus in the fourth em- 
bodiment Information of the TOC recorded on the in- 
nermost circumferential track of the recording me- 
dium 10 is demultiplexed by the demultiplexer 44 and 
stored into a TOC storage apparatus 85. 
40 When high speed reproduction is to be per- 

formed, the data reader 41 reads the TOC informa- 
tion stored in the TOC storage apparatus 85, calcu- 
lates an address of next data for high speed reproduc- 
tion and moves to the position of the address. Then, 
45 the data reader 41 reads out the data for high speed 
reproduction to regenerate an original picture signal. 
The sequence of operations described so far is re- 
peated. 

so <Fifth Embodiment 

An example of construction of a picture signal 
coding apparatus (encoder) according to the fifth em- 
bodiment of the present invention is shown in FIG. 24. 
55 Referring to FIG. 24, in the present embodiment, a 
. priority degree adder 101 is connected between the 
picture signal coder 1 and the data selector 2. A pri- 
ority degree signal S_HP outputted from the priority 
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degree adder 101 is supplied to the data selector 2 
and the buffer selector 5 in place of the picture type 
signal PTYPE from the picture signal coder 1 shown 
in FIG. 22. Further, the TOC data generator 83 and 
the TOC addition circuit 84 shown in FIG. 22 are omit- 
ted, and the output of the entry pint storage apparatus 
82 is supplied directly to the sector allocator 7. Fur- 
ther, a data formatter 102 is interposed between the 
buffers 3 and 4 and the buffer selector 5. The other 
construction of the picture signal coding apparatus is 
similar to that of the picture signal coding apparatus 
shown in FIG. 22. 

The picture signal coder 1 is constructed in such 
a manner as shown, for example, in FIG. 25. Refer- 
ring to FIG. 25, the basic construction of the picture 
signal coder 1 is substantially similar to that of the pic- 
ture signal coding apparatus shown in FIG. 2 except 
that the buffer 27 outputs a generated bit amount sig- 
nal corresponding to the amount of bits generated 
therefrom to the priority degree adder 101 . 

The priority degree adder 101 is constructed in 
such a manner as shown, for example, in FIG. 26. Re- 
ferring to FIG. 26, data supplied from the picture sig- 
nal coder 1 are inputted to a high priority data amount 
allocator 111. The priority data amount allocator 111 
applies priority order numbers to the data inputted 
thereto. Data of I- and P-pictures are provided with 
such priority order numbers as shown in FIG. 27. 

In particular, for an l-picture, priority order num- 
bers are applied in the order of the frame headers 
(Frame Headers), the slice headers (Slide Headers), 
the address (Address), type (Type) and quantization 
(Quant) of the macro block (MB), the DC coefficient 
for DCT, the low frequency coefficient for DCT and 
the high frequency coefficient for DCT. Of those data, 
the frame headers (Frame Headers), the slice head- 
ers (Slide Headers), the address (Address), type 
(Type) and quantization (Quant) of the macro block 
(MB) and the DC coefficient for DCT are essential 
data and cannot be omitted. 

For a P-picture, priority order numbers are ap- 
plied in the order of the frame headers (Frame Head- 
ers), the slice headers (Slide Headers), the address 
(Address), type (Type) and quantization (Quant) of 
the macro block (MB), the motion vectors (Motion 
Vectors), the DC coefficient for DCT, the low frequen- 
cy coefficient for DCT and the high frequency coeffi- 
cient for DCT. Of those data, the frame headers 
(Frame Headers), the slice headers (Slide Headers), 
the address (Address), type (Type) and quantization 
(Quant) of the macro block (MB), the motion vectors 
(Motion Vectors) and the DCT coefficient for DCT are 
essential and cannot be omitted. 

Since the essential data of an l-picture and a P- 
picture are data absolutely necessary for decoding 
and cannot be omitted, they are always decoded, but 
since the other data, that is, the low frequency coef- 
ficient for DCT and the high frequency coefficient for 


DCT have a comparatively low degree of priority (they 
are necessary to enhance the picture quality), they 
can be omitted from decoding when necessary. 
Data of a B-picture are regarded as data having 
5 a low degree of priority, and decoding of them can be 
omitted. 

The data amount allocator 111 outputs data in the 
order of the degree of priority to a data separator 112 
and an imaginary buffer 113. 
10 Further, the data amount allocator 111 sets a buf- 

fer size (storage capacity) of the imaginary buffer 113 
in response to a generated bit amount generated from 
the buffer 27 of the picture signal decoder 1 and stor- 
ed amounts of data in the buffers 3 and 4. Data out- 
15 putted from the data amount allocator 111 are succes- 
sively inputted to and stored into the imaginary buffer 
1 1 3 in the descending order of the degree of priority. 
Then, when the stored data amount of the imaginary 
buffer 113 reaches the storage capacity thus set as 
20 a buffer size, the imaginary buffer 113 outputs a data 
separation signal to the data separator 112. 

The data! separator 112 outputs data inputted 
thereto in accordance with the order of priority from 
the data amount allocator 111 as data having a high 
25 degree of priority to the data selector2 for a period un- 
til after a data separation signal is inputted from the 
imaginary buffer 113 to the data separator 112. Fur- 
ther, after a data separation signal is inputted from 
the imaginary buffer 113, the data separator 112out- 
30 puts data inputted thereto from the data amount allo- 
cator 1 11 as data having a low degree of priority to the 
data selector 2. 

The allocation of the priority degree will be de- 
scribed in more detail. In particular, the priority de- 
35 gree allocation is performed in units of one slice. In 
other words, a data separation point (a separation 
point between data of a high priority degree and data 
of a low priority degree) is determined for each one 
slice. 

40 A concrete example of the procedure of the prior- 

ity degree allocation is illustrated in FIG. 28. First, a 
region of a size equal to a storage capacity (buffer 
size) determined by the high priority data amount al- 
locator 11 is assured on the imaginary buffer 113. 

45 Then, the data amount allocator 111 inputs data to the 
imaginary buffer 113 in accordance with the priority 
order illustrated in FIG. 27. FIG. 28 illustrates a man- 
ner wherein the frame headers, the macro block 
headers, the block headers, the motion vectors, the 

50 DC coefficient for DCT, the low frequency coefficient 
for DCT and the high frequency coefficient for DCT 
are successively written into the imaginary buffer 113 
so that the amount of data stored in the imaginary 
buffer 113 increases gradually. 

55 In this instance, the amount of data inputted to 

the imaginary buffer 113 is supervised, and those 
data inputted before a maximum amount of data 
which does not exceed the capacity set for the imag- 
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inary buffer 113 is inputted to the imaginary buffer 
113 are determined as data of a high priority degree. 
Data after then are determined as data of a low pri- 
ority degree. The point at which a data separation sig- 
nal makes a data separation point. 

FIG. 29 illustrates an example of separation of 
DCT coefficients at a separation point into data of a 
high priority degree and data of a low priority degree. 
DCT coeff icients of a block including 8x8 picture ele- 
ments are scanned by zigzag scanning as seen from 
FIG. 29 and thus inputted in this order to the imagin- 
ary buffer 113. At a point of time when the preset ca- 
pacity of the i maginary buffer 1 1 3 is exceeded, a data 
separation signal is outputted to the data separator 
112. The data separator 112 adds a block end code 
(EOB: End of Block) to the last end of each block of 
data of a high priority degree. Consequently, the end 
position of each block can be discriminated only from 
data of a high priority degree. 

It is to be noted that, on the decoder size, when 
data of a high priority degree and data of a low priority 
degree are to be combined in order to effect ordinary 
reproduction, the block end code (EOB) added to 
each data separation point is eliminated. 

Since the block end code EOB is added to the last 
end of data of a high priority degree, a bit stream in- 
cluding only data of a high priority degree satisfies the 
syntax of the main profile level and the main level of 
the MPEG2, and accordingly, it can be decoded sim- 
ilarly to a bit stream which includes data of all of the 
kinds. 

The data separator 112 further transfers, togeth- 
er with data of a high priority degree or data of a low 
priority degree, a priority degree signal S_HP for iden- 
tification of whether the data are data of a high prior- 
ity degree or data of a low priority degree. The priority 
degree signal S_HP is 1 for data of a high priority de- 
gree but 0 for data of a low priority degree. 

Subsequently, operation of the data selector 2 
will be described with reference to FIG. 30. The data 
selector 2 outputs, in response to the priority degree 
signal SJHP, picture data inputted thereto as data of 
a high priority degree (data for high speed reproduc- 
tion) when the priority signal SJHP is equal to 1. But 
when S_HP = 0, the data selector 2 outputs picture 
data inputted thereto as data of a low priority degree 
(data of the other kind) to the buffer 4. 

The data formatter 1 02 adds a header of a packet 
to data of a high priority degree and a low priority de- 
gree. Data of a high priority degree and data of a low 
priority degree are combined into a single packet in 
units of a packet so that the data of two kinds may not 
be mixed with each other. Data for one sector are con- 
stituted from a plurality of packs, and each pack is 
constituted from a plurality of packets. FIG. 31 indi- 
cates a format of a pack. As shown in FIG. 31 , a pack 
start code (Pack Start Code), a system clock refer- 
ence (System Clock Reference) and a system header 


(System Header) are added to the top of the pack, and 
packets are arranged subsequently to them. 

A packet header (Packet Header) is disposed at 
the top of each packet, and a packet start code (Pack- 
5 et Start Code), a stream ID (Stream ID), a packet 
length (Packet Length), other necessary header in- 
formation (Other Header Data) and an adaptation 
header (AH: Adaptation Header) are disposed in the 
packet header. 

10 The other necessary header information (Other 

Header Data) Includes a stuffing byte (Stuffing byte), 
a reservation code "01 ", a buffer scale (STD buffer 
scale), a buffer size (STD buffer scale) and a time 
stamp (Time stamp) arranged therein. 

is In the adaptation header AH, a synchronization 

byte (Sync Byte), a service ID (Service ID) and a data 
link header (Data Link Header) are arranged. In other 
words, information necessary for recovery when, for 
example, an error occurs with a packet so that data 

20 are lost is recorded in the adaptation header AH. 

In particular, a priority flag (Priority) correspond- 
ing to the priority degree signal S_HP is recorded in 
the service ID. When the priority degree signal S_HP 
is equal to 1. also the flag is set to 1 (high), but when 

25 S_HP = 0, also the flag is set to 0 (low). In the packet 
type (Packet Type), a flag for identification between 
data recorded in the packet are a video signal or an 
audio signal is recorded. In the packet counter (Pack- 
et Counter), a consecutive number corresponding to 

30 the packet is recorded so that the continuity of pack- 
ets can be checked. It is to be noted that different 
count values obtained by counting data of a high pri- 
ority degree and data of a low priority degree indepen- 
dently of each other are recorded in the packet coun- 
35 ter. 

In the data link header for containing data of a 
high priority degree and data of a low priority degree 
to reconstruct an input picture signal, a high priority 
data start pointer (when Priority = 1) or a low priority 
40 data start pointer (when Priority = 0), a frame type 
(Frame Type), a frame number (Frame Number), a 
slice number (Slice Number) and a quantization step 
(Q scale) (when Priority = 1 ) or a reservation code (re- 
served) (when Priority = 0) are recorded. Here, a slice 
45 is data constituted from data of, for example, 1 6 lines 
of a picture of one frame. 

FIG. 32 schematically illustrates a function of a 
start pointer of a high priority degree or a low priority 
degree. In particular, if it is assumed that data of slic- 
50 es S1, S2, S3, S4, ... are successively allocated to 

packets 1, 2, 3 in the top header of each packet, 

the address of the first slice whose header is included 
in the packet (for example, the top address of a slice 
S1 for the packet 1, and the top address of a slice S3 
55 for the packet 3) is recorded as a start pointer. Accord- 
ingly, if the address recorded in the header is ac- 
cessed, then data for which complete decoding can 
be performed can be obtained (if, for example, the 
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slice S2 in the packet 3 is accessed, then since the 
data of the slide S2 continue from the preceding pack- 
et 2, the data cannot be decoded completely). 

Data of a high priority degree or data of a low pri- 
ority degree to which a packet header has been add- 
ed in this manner are outputted to the data multiplexer 
6 by way of the buffer selector 5 (FIG. 24). The buffer 
selector 5 supervises the buffers 3 and 4 and a sector 
allocated by the sector allocator 7 and outputs the 
outputs of the buffers 3 and 4 at the ratio of, for ex- 
ample, n:m to the data multiplexer 6. Consequently, 
data of a high priority degree (data for high speed re- 
production) and data of a low priority degree (the 
other data) are written at the ratio of n:m onto the re- 
cording medium 10. The data multiplexer 6 multi- 
plexes picture data and audio data. 

To the thus multiplexed signal, a sector on the re- 
cording medium 10 is allocated by the sector allocator 
7. The sector allocator 7 further transmits, when the 
sector includes data for high speed reproduction, an 
address of a sector which includes next data for high 
speed reproduction. 

Each sector is constructed in such a manner as 
illustrated in FIG. 19 similarly to that described here- 
inabove. To the top of each sector, a Subcode of 28 
bytes indicative of contents of the sector is added. 
The format of the Subcode in the present embodi- 
ment is such as illustrated in FIG. 33. As seen from 
FIG. 33, a top address Next FF Sector Address (entry 
point) of a sector in which next data for high speed re- 
production are recorded is recorded in the Subcode 
of the sector in which data for high speed reproduc- 
tion are recorded. 

Accordingly, when preceding data for high speed 
reproduction are to be read, the top address Next FF 
Sector Address of a sector in which next data for high 
speed reproduction are recorded is read simultane- 
ously as seen from FIG. 34, and when reproduction 
of the preceding data for high speed reproduction is 
completed, the data reader can immediately jump to 
the sector in which the next data for high speed repro- 
duction are recorded. 

The entry point detector 81 detects an address 
(entry point address), in which the Next FF Sector Ad- 
dress is recorded, from the output of the data multi- 
plexer 6. The entry point address is stored into the en- 
try point storage apparatus 82. When the coding is 
completed, the sector allocator 7 writes the entry 
point stored in the entry point storage apparatus 81 
into the Subcode. 

An example of construction of a picture signal de- 
coding apparatus (decoder) in the fifth embodiment 
is shown in FIG. 36. In the present embodiment, as 
apparently seen from comparison with the embodi- 
mentshown in FIG. 12, entry point data are separated 
by the data demultiplexer 44 and supplied to and stor- 
ed into the entry point storage apparatus 121. Then, 
the data reader 41 is controlled in response to the 


storage value to vary the accessing position thereof. 

Further, a data deformatter 122 is interposed be- 
tween the data demultiplexer 44 and the data discrim- 
inator 45, and a priority degree decoder 123 is inter- 
5 posed between the buffer selector 48 and the picture 
signal decoder 49. The data deformatter 122 sepa- 
rates the priority degree signal S_HP (Priority) and 
the data link header (FIG. 31) from the Subcode of 
data inputted thereto and supplies them to the data 
10 discriminator 45 and the priority degree decoder 1 23. 
The other construction of the picture signal decoding 
apparatus is similar to that of the picture signal de- 
coding apparatus shown in FIG. 12. 

The data demultiplexer 44 separates picture data 
is and audio data from each other and decodes and sup- 
plies and stores an entry point to and into the entry 
point storage apparatus 121 . The picture data are in- 
putted to the data deformatter 1 22, by which data are 
extracted from each packet In this instance, the data 
20 demultiplexer 44 reads, from the priority degree flag 
Priority of the packet header, whether or not data in 
the packet are data of a high priority degree (whether 
or not the priority degree flag S_HP is equal to 1 ) and 
outputs a result of the reading to the data discrimina- 
25 tor 45. 

The data discriminator 45 discriminates, from the 
priority degree flag S_HP inputted thereto from the 
data deformatter 122, whether or not the input data 
are data for high speed reproduction (data of a high 
30 priority degree). When S_HP = 1. since the picture 
data inputted are data for high speed reproduction, 
the data discriminator 45 supplies the data to the buf- 
fer 46, but when SJHP = 0, since the picture data in- 
putted are data of the other kind, the data discrimina- 
35 tor 45 supplies the data to the buffer 47. 

The priority degree decoder 123 is constituted, 
as shown, for example, in FIG. 38, from a buffer 131 
and a multiplexer (MUX) 132. Upon high speed repro- 
duction, high priority data I2H, P5H, P8H, P11H and 
40 P14H illustrated in FIG. 35 are supplied from the buf- 
fer 46 by way of the buffer selector 48 to and stored 
into the buffer 131. In this instance, since the priority 
degree flag S_HP is inputted from the data deformat- 
ter 122, the multiplexer 132 reads out the data and 
45 outputs them as they are to the picture signal decoder 
49. 

When predetermined data for high speed repro- 
duction are read, the entry pointer recorded in the 
subcode of the sector is read and stored into the entry 
so point storage apparatus 1 21 . When the reading of the 
data for high speed reproduction is completed, the 
data reader 41 performs track jumping to the entry 
point indicated by the thus stored entry pointer. 
The sequence of operations described above is 
55 repeated to effect high speed reproduction. 

On the other hand, upon ordinary reproduction, 
high priority data I2H, P5H, P8H, P11H and P14H 
stored in the buffer 46 and low priority data I2L, BO, 
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B1, P5L, B3, B4, P8L, B6 f B7, P11L, B9, B10, P14L, 
B12 and B13 stored in the buffer 47 are supplied by 
way of the buffer selector 48 to and stored into the 
buffer 131 of the priority degree decoder 123. 

The multiplexer 132 combines data of a high pri- 
ority degree and data of a low priority degree in re- 
sponse to the data link header (FIG. 31) in the packet 
header supplied thereto from the data deformatter 
122 to reconstruct the original decoded picture sig- 
nal. In particular, the data I2H, P5H, P8H, P11H and 
P14H and the data 12U P5L, P8L, P11Land P14Lare 
combined to produce data I2, P5, P8, P11 and P14. 

FIG. 39 illustrates a method of restoring the orig- 
inal data in this manner. Referring to FIG. 39, first at 
stepS11 f a start code (Sync Byte in FIG. 31) of a GOP 
is found out Then at step S12, a start code for data 
of a high priority degree is found out (the Service id 
whose Priority in FIG. 31 is 1 is sought). Further at 
step S1 3, a start code for data of a low priority degree 
is found out (the Service id whose Priority in FIG. 31 
is 0 is sought). Then at step S14, the Frame Number 
and the Slice number found out at steps S1 2 and S13, 
respectively, are compared with each other. If they 
coincide with each other, then the control sequence 
advances to step S15, at which the data found out at 
steps S12 and S13 are combined. It is to be noted 
that in this instance, the block end code provided at 
the last end of each block of the data of a high priority 
degree is removed. 

After the original data are restored in this manner, 
the multiplexer 132 changes the order of the pictures 
of the GOP to 12, BO, B1, P5, B3, B4, P8, B6, B7, P11 , 
B9, B10, P14, B12 and B13 and outputs the resulted 
data to the picture signal decoder 49. 

<Sixth Embodiment 

The sixth embodiment is similar to the fifth em- 
bodiment described hereinabove except that ad- 
dresses of sectors which include data of a high prior- 
ity degree for high speed reproduction are written in 
the TOC (Table of Contents). The construction of the 
TOC is similar to that illustrated in FIG. 21 described 
hereinabove. 

An example of construction of a picture signal 
coding apparatus (encoder) in the present embodi- 
ment is shown in FIG. 40. Referring to FIG. 40, in the 
present embodiment, a TOC addition circuit 84 is in- 
terposed between the data multiplexer 6 and the sec- 
tor allocator 7 shown in FIG. 24. The entry point de- 
tector 81 detects an entry point from the output of the 
data multiplexer 6 and stores it into the entry point 
storage apparatus 82. The TOC data generation cir- 
cuit 83 generates TOC data corresponding to data in 
the entry point storage apparatus 82 and outputs the 
TOC data to the TOC addition circuit 84. The TOC ad- 
dition circuit 84 multiplexes the TOC data with picture 
data outputted from the data multiplexer 6. 
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Operation of the TOC addition circuit 84 is basi- 
cally similar to that in the embodiment shown in FIG. 
22, and accordingly, overlapping description thereof 
is omitted herein to avoid redundancy. 

5 An example of construction of a picture signal 

decoding apparatus (decoder) in the sixth embodi- 
ment is shown in FIG. 41 . In the present embodiment, 
a TOC storage apparatus 85 is connected to the data 
demultiplexer 44 in place of the entry point storage 

10 apparatus 121 shown in FIG. 36. Thus, TOC data 
separated by the data demultiplexer 44 are stored 
into the TOC storage apparatus 85, and the access- 
ing position of the data reader 41 is controlled in re- 
sponse to the stored data in the TOC storage appa- 

15 ratus 85. 

Operation of the picture signal decoding appara- 
tus is basically similar to that in the embodiment of 
FIG. 23, and accordingly, overlapping description of 
it is omitted herein to avoid redundancy. 

20 

<Seventh Embodiment 

The seventh embodiment is similar to the fifth 
embodiment except for the buffer selector 5 and the 

25 sector allocator 7 (FIG. 24). 

The buffer selector 5 in the seventh embodiment 
performs separation between data of a high priority 
degree for high speed reproduction and data of a low 
priority degree in units of a GOP. The sector allocator 

30 7 in the seventh embodiment performs allocation of 
sectors so that the head of each GOP and the head 
of a corresponding sector may coincide with each 
other. Further, data of a high priority degree for high 
speed reproduction in units of a GOP are allocated to 

35 the head of the sector. The arrangement of the data 
recorded on the recording medium 10 in such a man- 
ner as described above is such as shown in FIG. 35. 
As seen from FIG. 35, of a GOP which includes pic- 
tures BO to P14, high priority data I2H, P5H, P8H, 

40 P11H and P14H of the pictures 12, P5, P8, P11 and 
P14 are first recorded collectively. Subsequently to 
them, low priority data I2L, P5L, P8L, P11Land P14L 
of the pictures 12, P5, P8, P11 and P14 are disposed 
such that two B-pictures may be interposed between 

45 each two adjacent ones of them, that is, in the order 
of 12L, BO, B1, P5L, B3, B4, P8U B6, B7, P11L, B9, 
B10, P14L, B12and B13. 

<Eighth Embodiments 

50 

The eighth embodiment is si milar to the fifth em- 
bodiment except for the buffer selector 5 and the sec- 
tor allocator 7. The buffer selector 5 in the eighth em- 
bodiment performs separation of data of a high prior- 
55 ity degree for high speed reproduction and data of a 
low priority degree in units of a frame. Data for high 
speed reproduction are allocated in units of a frame 
to the top of the frame. 

14 


27 


EP 0 606 868 A2 


28 


<Ninth Embodiment 

The ninth embodiment is similar to the fifth em- 
bodiment except for the priority degree adder 101 
(FIG. 24). The priority degree adder 101 in the ninth 
embodiment determines an intra-macro block in each 
frame as data of a high priority degree and determi- 
nes any other data as data of a low priority degree. 

<Tenth Embodiments 

The construction of a picture signal encoding ap- 
paratus (encoder) in the tenth embodiment is shown 
in FIG. 42. It is to be noted that li ke elements to those 
of FIG. 24 are denoted by like reference numerals. 

A picture signal coder 201 is constructed in such 
a manner as shown in FIG. 43. In particular, the pic- 
ture signal coder 201 is constructed in a similar man- 
ner to the picture signal coder 1 described hereina- 
bove in connection with the fifth embodi ment with ref- 
erence to FIG. 25 except that the buffer 27 is omitted 
and the generated bit amount outputted from the buf- 
fer 27 in FIG. 25 is outputted from the variable length 
coder 26. 

Accordingly, the picture signal coder 201 codes 
a picture signal in a similar manner as described 
hereinabove with reference to FIG. 25 and outputs 
the coded data together with a code amount of the 
coded data (a generated bit amount). 

It is to be noted that, to the quantizer 25 (dequan- 
tizer 28) constituting the picture signal coder 201 of 
FIG. 43, a signal (Buffer status B_FULL) representa- 
tive of an accumulated amount (HP + LP) of high pri- 
ority data HP and low priority data LP in a two-point 
buffer 204, which will be hereinafter described, is 
supplied in place of a generated bit amount so that the 
quantization step (dequantization step) of the quan- 
tizer (25 (dequantizer 28) is controlled so as not to 
cause an overflow or an underflow. 

Accordingly, it is considered that, in the present 
picture signal coding apparatus (FIG. 42), the two- 
point buffer 204 serves also as the buffer 27 of the 
picture signal coding apparatus shown in FIG. 25. 

Coded data and a generated bit amount of the 
coded data outputted from the picture signal coder 
201 are inputted to a priority degree adder 202. It is 
to be noted that the coded data are inputted in the de- 
scending order of the degree of priority to the priority 
degree adder 202 as described hereinabove with ref- 
erence to FIG. 27. 

The priority degree adder 202 is constructed, for 
example, in such a manner as shown in FIG. 44. Re- 
ferring to FIG. 44, the priority degree adder 202 is 
supplied with, in addition to coded data and a gener- 
ated bit amount of the coded data from the picture sig- 
nal coder 201 , a signal (Buffer status B_FULL) repre- 
sentative of a total accumulated amount of high prior- 
ity data HP and low priority data LP of the two-point 


buffer 204. 

Coded data are inputted to a syntax analysis 
(VLD) circuit 211 and a delay circuit 214. The VLD cir- 
cuit 211 analyzes the coded data by syntax analysis 
5 and outputs a result of the analysis to a counter 21 2. 
In particular, the VLD circuit 211 processes the coded 
data by inverse variable length coding to detect an 
event (VLC event) of variable length coding process- 
ing, which has been performed for the coded data by 
10 the variable length coder 26 (FIG. 43) of the picture 
signal coding apparatus 201. 

Here, the VLC event will be described. The vari- 
able length coder 26 performs coding with a set (run 
and level) of a number (run) of data which successive- 
15 ly precede to certain non-zero data in a data train in- 
putted thereto and a value (level) of the non-zero 
data. Such set (run and level) is called VLC event 

The VLD circuit 211 outputs a detection signal to 
the counter 212 each time a VLC event is detected 
20 from coded data. 

Meanwhile, coded data inputted to the delay cir- 
cuit 214 are delayed by a time corresponding to the 
time of processing by the VLD circuit 211 and then 
outputted to a data separation/pbp adder 215. 
25 Meanwhi le, a generated bit amount of coded data 

and a signal (Buffer status B_FULL) representative of 
an accumulated amount of the two-point buffer 204 
are inputted to a data allocator 21 3. The data allocator 
213 determines the number of VLC events corre- 
30 sponding to an amount of data which can be allocated 
to high priority data in response to the generated bit 
amount of the coded data and the signal (Buffer sta- 
tus BJFULL) representative of the accumulated 
amount of the two-point buffer 204. 
35 In other words, the data allocator 213 determines 

the number of VLC events to a separation point at 
which DCT coefficients (AC coefficients) are sepa- 
rated into data of a high priority degree and data of a 
low priority degree. 
40 The number of VLC events determined by the 

data allocator 213 will be hereinafter referred to as 
pbp (priority break point). It is to be noted that the pbp 
and a data_partitionJlag and a priority class, which 
will be hereinafter described, are described in AVC- 
45 491 b version 2, Test Model 5, ISO/IEC 
JTCI/SC29/WGII, pp.110-116, April, 1993. 

The pbp is influenced principally by the generat- 
ed bit amount of coded data from between the the 
generated bit amount of coded data and the accumu- 
50 lated amount (Buffer status B_FULL) of the two-point 
buffer 204. In particular, where the generated bit 
amount of coded data is great, the pbp has a low value 
since the amount of data which can be allocated to 
high priority data is.great, but on the contrary where 
55 the generated bit amount is small the pbp has a high 
value since the amount of data which can be allocated 
to high priority data is great. 

Further, where the accumulated amount (Buffer 
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status B_FULL) of the two-point buffer 204 is great, 
the pbp has a low value, but on the contrary where the 
accumulated amount is small, the pbp has a high val- 
ue. 

The pbp is described in (added to) the header of 
an MB (macro block) of coded data outputted from the 
delay circuit 214 by the data separation/pbp adder 
215 which will be hereinafter described. 

Here, coded data are numbered, in priority class 
(Priority class), 0, 1, 2, ... in the descending order of 
the priority degree as seen in FIG. 45, and data hav- 
ing the priority class of up to 4, that is, all data of a se- 
quence, a GOP and a picture layer, data from the top 
of a slice layer to the pbp described in the MB header, 
data of the MB from the MB (macro block) stuffing 
(MB stuffing) to the MB type (MB type), data of mo- 
tion vectors of the forward prediction, data of motion 
vectors of the rearward prediction and data of the MB 
from the CBP (Coded Block Pattern) to the DC coef- 
ficient of DCT coefficient (coefficient of the (0, 0)th 
component) are determined as essential data and 
hence as high priority data. 

Meanwhile, coded data having the priority class- 
es equal to or higher than 5, that is, data of a lower 
priority degree, are determined as coefficients (AC 
coefficients) of a higher order except the DC coeffi- 
cient of DCT coefficients. 

In particular, data whose priority class is 5, 6 f ... 
are first, second, ... non-zero coefficients (AC coef- 
ficients) succeeding to the DC coefficient (coefficient 
of the (0, 0)th component) of DCT coefficients in the 
order of zigzag scanning of the DCT coefficients. 

Since the pbp is the number of VLC events in- 
volved up to a separation point at which DCT coeffi- 
cients (AC coefficients) are separated into data of a 
high priority degree and data of a low priority degree 
as described hereinabove, it is equal to the number of 
non-zero coefficients (AC coefficients) succeeding 
to the DC coefficient (coefficient of the (0, 0)th com- 
ponent) of the DCT coefficients in the order of zigzag 
scanning of the DCT coeff icients. 

Accordingly, if the value of the pbp is represented 
as j, then the priority class is represented as j + 4. 

It is to be noted that the number of DCT coeffi- 
cients (AC coefficients) of a block of 8 x 8 picture ele- 
ments except the DC coeff icient is 63, and according- 
ly, the number of non-zero Ac coeff icients is 63 at the 
greatest. Therefore, the variable j ranges from 1 to 63 
both inclusive. 

On the other hand, where all of the AC coeffi- 
cients are low priority data, that is, where only essen- 
tial data up to the DC coefficient of DCT coefficients 
whose priority is 4 are determined as high priority 
data, the pbp as the number of non-zero coefficients 
(AC coefficients) succeeding to the DC coefficient in 
the order of scanning of the DCT coefficients is 0. 

From the foregoing, the pbp outputted from the 
data allocator 21 3 assumes a value ranging from 0 to 


63. 

By the way, while, to data whose priority class 
ranges from 0 to 3 as essential data illustrated in FIG. 
45, values which are not used as yet such as, for ex- 
5 ample, 65 to 68, are allocated as the pbp, the pbp of 
any of the values will not be outputted to the data al- 
locator 213 at all. 

Further, the pbp is determined for each slice by 
the data allocator 21 3 at a ti ming at which, for exam- 
10 pie, the top of the slice is inputted to the priority de- 
gree adder 202, and is outputted to the counter 212. 
Accordingly, the values of the pbp of blocks constitut- 
ing a certain slice all have an equal value. 

After such a pbp as described above is deter- 
15 mined, the data allocator 21 3 determines a size of a 
region of the two-point buffer 204 into which high pri- 
ority data HP are to be stored, and outputs a signal 
"partition" representative of the size to the two-point 
buffer 204. 

20 In response to the signal "partition", the two- 

point buffer 204 assures a reg ion n into which high pri- 
ority data HO are to be stored. It is to be noted that 
the remaining region is determined as a region into 
which low priority data LP are to be stored. 

25 The pbp determined by the data allocator 213 is 

outputted to the counter 212. The counter 212 is reset 
to zero at a timing at which the block end coder (EOB) 
is inputted to the VLD circuit 211, and counts the de- 
tection signal outputted from the VLD circuit 211 and 

30 indicating that a VLC event is detected from coded 
data. Then, when the count value becomes equal to 
the pbp from the data allocator 213, the counter 212 
outputs a division signal DEV and the pbp from the 
data allocator 213 to the data separation/pbp adder 

35 215. 

The data separation/pbp adder 215 outputs cod- 
ed data, which have been inputted in the descending 
order of priority to and delayed by the delay circuit 
214, as high priority data to the data formatter 203 
40 and outputs a priority degree signal S_HP of 1 to the 
data formatter 203. 

Then, at a timing at which the division signal DEV 
is supplied from the counter 212, the data separa- 
tion/pbp adder 215 outputs coded data inputted 
45 thereto after then as low priority data LP to the data 
formatter 203 and outputs the priority degree signal 
S_HP of 0 to the data formatter 203. Thereafter, when 
a block end code (EOB) is outputted from the delay 
circuit 214, the data separation/pbp adder 215 out- 
50 puts coded data inputted thereto after then as high 
priority data again to the data formatter 203 and out- 
puts the priority degree signal S_HP of 1 to the data 
formatter 203. 

The processing described above is repeated so 
55 that coded data are allocated as high priority data and 
low priority data. In this instance, the position at which 
the high priority data and the low priority data are 
separated from each other can be known from the 
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pbp, and accordingly, the necessity of adding a block 
end code (EOB) to a data separation pint is eliminat- 
ed. 

It is to be noted that, when the number of VLC 
events in the AC coefficients of DCT coefficients in 
a block is smaller than the pbp outputted from the 
data allocator 213, that is, when a block end code is 
inputted to the data separatidn/pbp adder 215 before 
a division signal DEV is outputted from the counter 
212, the data separation/pbp adder 21 5 outputs all of 
the data of the block as high priority data HP to the 
data formatter 203. Further, in this instance, the 
counter 212 is reset 

A concrete example of the priority allocation is il- 
lustrated in FIG. 46. As shown in (A) of FIG. 46, in the 
case of coded data inputted in the descending order 
of priority like the CBP of the head of an MB (macro 
block), the DC coefficient (DC Coeff) of a block Y1, 
the AC coefficients of the block Y1 (DCT Coeff 1 , DCT 
Coeff2 and DCT Coeff3), a block end coder (EOB), 
the DC coefficient (DC Coeff) of another block Y2, the 
AC coeff icients (DCT Coeff 1, ..) of the block Y2. 
when the pbp is determined to be, for example. 0, the 
CBP as essential data is first determined as high pri- 
ority data HP ((B) of FIG. 46). 

Further, since also the DC coefficient (DC Coeff) 
of the block Y1 succeeding to the CBP is essential 
data, it is determined as high priority data HP ((B) in 
FIG. 46)). 

Then, since the pbp, that is, the number of non- 
zero coefficients (AC coefficients) to appear suc- 
ceeding to the DC coefficient in the order of zigzag 
scanning of the DCT coefficients, is determined to be 
0, the data separation point is at the position of the 
DC coefficient, and accordingly, the AC coefficients 
of the block Y1 (DCT Coeff 1, DCT Coeff2 and DCT 
Coeff3) succeeding to the DC coefficient (DC Coeff) 
of the block Y1 are all determined as low priority data 
LP ((C) in FIG. 46). 

Further, when the block end code (EOB) of the 
block Y1 is inputted ((C) of FIG. 46), in the data of the 
block Y2 (DC Coeff, DC Coeffl, ...) to be inputted af- 
ter then, only the DC coefficient is determined as high 
priority data ((B) of FIG. 46) while the AC coefficient 
is determined as low priority data ((C) of FIG. 46) sim- 
ilarly as in the case of the block Y1 described above. 

Referring back to FIG. 44, in the data separa- 
tion/pbp adder 215, in addition to the priority degree 
allocation described above, a pbp outputted from the 
counter 212 is written together with other necessary 
information into such a sequence header, a picture 
header or a slice header corresponding to high prior- 
ity data or low priority data as illustrated in FIG. 47. 

In particular, into the sequence header ((A) of 
FIG. 47), a flag data_partition_f lag indicating wheth- 
er or not priority degree allocation should be per- 
formed, that is, whether or not coded data should be 
separated into high priority data and low priority data, 


is described. It is to be noted that the flag 
data_partition_flag is set only when priority degree 
allocation should be performed. 

Further, if the flag data_partition_f lag is set, then 
5 a pbp regarding an intra-macro block is described into 
the picture header ((B) of FIG. 47). 

Further, if the flat data_partition__f lag is set, then 
a pbp determined by the data allocator 213 (FIG. 44) 
is described into the slice header ((C) of FIG. 47) sub- 
to sequently to a slice start code slice_start_code and 
a quantization step Quant izer_scale. 

It is to be noted that essential data allocated to 
high priority data without fail as described above by 
the priority degree adder 202 (that is, data whose pri- 
15 ority class ranges from 0 to 4 in FIG. 45) are only I- 
and P-pictures. Accordingly, the priority degree adder 
202 allocates other data of the I- and P-pictures (data 
other than the essential data described above) and 
data of B-pictures as one of high priority data and low 
20 priority data in response to the pbp. 

The data formatter 203 (FIG. 42) adds a header 
of a packet illustrated in FIG. 48 which will be here- 
inafter described to high priority data or low priority 
data outputted from the priority degree adder 202. 
25 Further, the high priority data and the low priority data 
are gathered together in units of a packet so that the 
data of the two kinds may not be present in a mixed 
condition with each other in the one packet The pack- 
et of the high priority data and the low priority data is 
30 stored into the two-point buffer 204, which is divided 
at n:m into two regions in such a manner as described 
hereinabove, and then read out at the ratio of n:m 
from the two-point buffer 204 to the buffer selector 
205. It is to be noted that, in this instance, the high pri- 
35 ority data and the other data (low priority data) are 
successively read out in this orderf rom the two-point 
buffer 204 and outputted to the buffer selector 205. 

The buffer selector 205 converts the packets of 
the high priority data and the low priority data thus 
40 read out into a pack. 

FIG. 48 shows a format of a pack outputted from 
the buffer selector 205. Referring to FIG. 48, the pack 
shown has the same structure as the format of the 
pack described hereinabove with reference to FIG. 31 
45 except for the data link header (Data Link Header) 
which constitutes the adaptation header AH of the 
packet header. 

In particular, into the data link header for combin- 
ing data of a high priority degree and data of a low pri- 
50 ority degree to reconstruct the original picture signal, 
a high priority data start pointer, a frame type (Frame 
Type), a frame number (Frame Number), a slice num- 
ber (Slice Number) and a quantization step (Q scale) 
are recorded when Priority = 1 (high). 
55 On the other hand, when Priority = 0 (low), a low 

priority data start pointer, a frame type (Frame Type), 
a frame number (Frame Number), a macro block 
number (Macro Block Number) and a reservation 

17 


33 


EP 0 606 868 A2 


34 


code (reserved) are recorded into the data link head- 
er. 

Accordingly, in the present tenth embodiment, a 
slice number of high priority data is described into the 
link header, and consequently, data which can be de- 5 
coded completely can be obtained in units of a slice 
similarly as to the fifth embodiment. Meanwhile, as 
regards low priority data, since a macro block number 
is described into the link header, if corresponding 
high priority data have been decoded, then data 10 
which can be decoded completely can be obtained in 
units of an MB (macro block). 

The packets of the high priority data and the low 
priority data packed in such a manner as described 
above are outputted to the data multiplexer 6. Then, 15 
similarly as in the case described hereinabove with 
reference to FIG. 24, the data of a high priority degree 
(data for high speed reproduction) and the data of a 
low priority degree (data of the other type) are written 
onto the recording medium 10. 20 

By the way, the two-point buffer 204 is formed as 
a ring buffer such that the storage region thereof is 
divided into two regions including an area n, into 
which high priority data HP are to be stored, and an- 
other area m, into which low priority data LP are to be 25 
stored, as indicated by a broken line in FIGS. 42 and 
44 in response to a signal "partition" (FIG. 44) sup- 
plied thereto from the data allocator 21 3 of the priority 
degree adder 202 as described hereinabove. 

In the two-point buffer 204, reading or writing of 30 
data from or into the region n is controlled by an HP 
read pointer or an HP write pointer while reading or 
writing of data from or into the region m is controlled 
by an LP read pointer or an LP write pointer. 

Accordingly, the packet of the high priority data 35 
from the data formatter 203 is written into an address 
designated by the HP write pointer. Then, the packet 
of the high priority data is read out from an address 
designated by the HP read pointer and is outputted to 
the buffer selector 205. Meanwhile, the packet of the 40 
low priority data from the data formatter 203 is written 
into an address designated by the LP write pointer. 
Then, the packet of the low priority data is read out 
from an address designated by the LP read pointer 
and is outputted to the buffer selector 205. 45 

By the way, when a decoder for decoding a bit 
stream recorded on the recording medium 10 is con- 
sidered, the decoder has a so-called code buffer 
which temporarily stores the bit stream transmitted 
thereto. 50 

Consequently, on the encoder side, an imaginary 
buffer having an equal capacity to that of the code 
buffer on the decoder side so that the code buffer may 
not overflow or underflow is assumed, and a bit 
stream produced as a result of coding is temporarily 55 
stored into and then outputted from the imaginary 
buffer and the amount of data accumulated in the im- 
aginary buffer is supervised to effect control of the 


amount of codes to be generated (bit allocation for 
quantization). 

In an encoder which conforms to the MPEG, in or- 
der that the code buffer on the decoder side may not 
overflow or underflow, the accumulated data amount 
when a bit stream is outputted from the imaginary 
buffer for a period of time after the bit stream is in- 
putted to the imaginary buffer until it is outputted is 
described into vbv_delay of a picture header, and on 
the decoder side, when the accumulated data amount 
of the code buffer becomes equal to the data amount 
indicated by the vbv_delay described in the picture 
header, a bit stream corresponding to the pictures is 
read out from the code buffer. 

Here, in the picture signal coding apparatus (FIG. 
24) of any of the embodiments preceding to the ninth 
embodiment, for example, the fifth embodiment the 
two buffers 3 and 4 for storing high priority data and 
low priority data, respectively, are provided. Conse- 
quently, also the picture signal decoding apparatus 
(FIG. 36) for decoding a bit stream outputted from 
such picture signal coding apparatus requires the two 
buffers 46 and 47 for storing high priority data and low 
priority data, respectively. 

Accordingly, in this instance, two vbv_delay flags 
corresponding to high priority data and low priority 
data are required. This is because, even when the 
sum value (HP and LP) of high priority data HP and 
low priority data LP is so high with respect to the total 
of the storage capacities of the two buffers that nei- 
ther overflow nor underflow occurs, there still re- 
mains the possibility that one of the two buffers may 
overflow or underflow. 

Therefore, in the picture signal coding apparatus 
in the tenth embodiment the two-point buffer 204 
constructed as a ring buffer is divided into the two re- 
gions n and m for storing high priority data and low pri- 
ority data, respectively, so that only description of 
one vbv_delay may be required. 

By this means, it is required not to supervise the 
accumulated amounts of high priority data and low 
priority data, that is, two accumulated amounts, but 
to supervise only the total of the two accumulated 
amounts. 

Reading and writing of data from and into the 
two-point buffer 204 is controlled with the HP read 
pointer, the HP write pointer, the LP read pointer and 
the LP write pointer as described above, and in this 
instance, if it is assumed that each pointer moves in 
the counterclockwise direction on the ring buffer as 
the two-point buffer 204, then the pointers are con- 
trolled so that the LP read pointer may not pass the 
LP write pointer, the HP write pointer may not pass the 
LP read pointer, the HP read pointer may not pass the 
LP write pointer, and the LP write pointer may not pass 
the HP read pointer. 

In the ring buffer as the two-point buffer 204, high 
priority data are stored within the range from the HP 


35 


EP 0 606 868 A2 


36 


read pointer to the HP write pointer in the counter- 
clockwise direction, and the magnitude of the range 
is controlled so that it may not exceed the magnitude 
of the region n when the two-point buffer 204 is div- 
ided at the ratio of n:m into two regions as described 
hereinabove. Similarly, low priority data are stored 
within the range from the LP read pointer to the LP 
write pointer in the clock wise direction, and the mag- 
nitude of the range is controlled so that it may not ex- 
ceed the magnitude of the region m when the two- 
point buffer 204 is divided at the ratio of n:m into two 
regions as described hereinabove. 

It is to be noted that, for example, at the main pro- 
file main level of the MPEG2, the capacity of such 
buffer as described above is defined to be 1 .75 Mbits, 
and also the two-point buffer 204 is formed so that it 
has an equal storage capacity. 

Meanwhile, the region division of the two-point 
buffer 204 may be adaptively changed over in re- 
sponse to the signal "part ition" from the data allocator 
213, or the division ratio may be fixed, for example, 
to n:m = 1 :4. 

The construction of a picture signal decoding ap- 
paratus (decoder) in the tenth embodiment is shown 
in FIG. 50. It is to be noted that, in FIG. 50. like ele- 
ments to those of FIG. 36 are denoted by like refer- 
ence numerals. 

A bit stream recorded on the recording medium 
1 0 is inputted, similarly as in the picture signal decod- 
ing apparatus shown in FIG. 36, by way of a data 
reading apparatus 41 , a demodulation circuit 42 and 
an ECC circuit 43 to a data demultiplexer 44, by which 
it is demultiplexed into a video signal and an audio 
signal, which is outputted to a circuit not shown. 

The data demultiplexer 44 further decodes a data 
mode signal S_FF in a Subcode and outputs it to a 
data discriminator 221. Further, the video signal 
separated by the data demultiplexer 44 is inputted to 
the data discriminator 221. 

The data discriminator 221 distributes, in re- 
sponse to the data mode signal S_FF supplied thereto 
from the data demultiplexer 44, the data supplied 
thereto also from the data demultiplexer 44. In partic- 
ular, when the data mode signal S_FF is 1, the data 
discriminator 221 discriminates data (packet) sup- 
plied thereto then as high priority data and supplies 
them to the two-point buffer 222. But when the data 
mode signal S_FF is 0, the data discriminator 221 dis- 
criminates picture data (packet) inputted thereto then 
as low priority data (packet) and supplies them to a 
two-point buffer 222. 

The two-point buffer 222 is constructed in a sim- 
ilar manner to that of the two-point buffer 204 shown 
in FIG. 42 and has a region which is divided into two 
regions for storing high priority data and low priority 
data. Thus, high priority data or low priority data from 
the data discriminator 221 are read in to an address 
designated by the HP write pointer or the LP write 


pointer, and high priority data or low priority data stor- 
ed at an address designated by the HP read pointer 
or the LP read pointer are read out and outputted to 
a data def or matter 223. 

5 The data deformatter 223 extracts a data link 

header from a packet of high priority data or low pri- 
ority data inputted thereto and then extracts and out- 
puts high priority data HP or low priority data LP to a 
priority degree decoder 224. Further, the data defor- 

10 matter 223 refers to the packet counter (Packet Coun- 
ter) (FIG. 48) at the adaptation header AH of the pack- 
et of high priority data or low priority data and, when 
the packet counter is discontinuous, the data defor- 
matter 223 outputs an HP/LP error detection signal, 

15 which indicates missing of data due to, for example, 
a transmission error, to the priority degree decoder 
224. 

The priority degree decoder 224 is constructed in 
such a manner as shown in FIG. 51 and performs re- 
20 combination of high priority data HP and low priority 
data LP. Further, when an HP/LP error detection sig- 
nal is received from the data deformatter 223, the pri- 
ority degree decoder 224 outputs information (an er- 
ror information signal) for error recovery processing 
25 to a picture signal decoder 225 at a next stage. 

Referring to FIG. 51, in the priority decoder 224, 
a pbp described in the slice header for high priority 
data or low priority data from the data deformatter 
223 is first detected by a circuit not shown and out- 
30 putted to a comparator 232 and an error information 
signal generator 237. 

Meanwhile, high priority data HP and low priority 
data LP from the data deformatter 223 are inputted 
to and stored into a barrel shifter (HP/LP Barrel Shift- 
35 er) 231 . Then, of the high priority data HP and the low 
priority data LP stored in the barrel shifter 231, the 
high priority data are read out first by a multiplexer 
(MUX) 234 and outputted to a VLD (syntax analysis) 
circuit 235. N 
40 The syntax analysis (VLD) circuit 235 outputs the 

high priority data supplied thereto from the multiplex- 
er 234 as they are and analyzes the data by syntax 
analysis to detect an event (VLC event) of variable 
length coding, which has been performed for the 
45 block by the variable length coder 26 (FIG. 43) of the 
picture signal coder 201. The syntax analysis circuit 
235 thus outputs a detection signal of such event to 
the comparator 232. 

The comparator 232 counts the detection signal 
so of a VLC event outputted from the VLD circuit 235. 
Then, the comparator 232 compares the count value 
with the pbp and outputs, when the count value is 
equal to the pbp, a signal POINTER to the multiplexer 
234. It is to be noted that the count value of the com- 
55 parator 232 is reset to zero at the timing at which a 
block end coder (EOB) is inputted to the VLD circuit 
235. 

The multiplexer 234 varies the read address to 
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the barrel shifter 231 when it receives the signal 
POINTER, and starts reading of low priority data LP 
corresponding (succeeding) to the high priority data 
HP which have been read out before then. The low pri- 
ority data LP are outputted as they are by way of the 
VLD circuit 235. 

Meanwhile, for example, where data of a block 
are constituted only from high priority data, the mul- 
tiplexer 234 will detect a block end code EOB from 
the inputted data of the block before the signal POIN- 
TER is received, and also in this instance, the read 
address of the barrel shifter 231 is varied and reading 
of high priority data of a next block is started. 

As described above, as low priority data corre- 
sponding to high priority data are outputted subse- 
quently to the high priority data, re-combination of the 
high priority data and the low priority data is per- 
formed by the priority degree decoder 224. 

Referring back to FIG. 50, the thus re-combined 
data are inputted to a picture signal decoder 225. The 
picture signal decoder 225 is constructed in such a 
manner as shown in FIG. 52. As seen from FIG. 52, 
the picture signal decoder 225 is constructed in a 
similar manner to that of the picture signal decoder 49 
shown in FIG. 15 except that an error corrector 241 
is provided integrally with the inverter variable length 
coder 62. 

Accordingly, there-combined data inputted to the 
picture signal decoder 225 is decoded in such a man- 
ner as described hereinabove with reference to FIG. 
15 by the picture signal decoder 225 and is outputted 
to and displayed on a display such as a CRT not 
shown. 

Ordinary reproduction is performed in such a 
manner as described above. 

On the other hand, upon high speed reproduc- 
tion, only high priority data are reproduced form the 
recording medium 10 (FIG. 50) and stored into the re- 
gion of the two-point buffer 222 formed by division so 
as to store high priority data as described hereina- 
bove with reference to FIG. 36. Then, the high priority 
data are supplied to the priority degree decoder 224 
by way of the data deformatter 223. In the priority de- 
gree decoder 224, the high priority data are stored 
into the barrel shift 231 and thereafter read out by the 
multiplexer 234. 

The high priority data read out by the multiplexer 
234 are supplied by way of the VLD circuit 235 to and 
decoded by the picture signal decoder 225 (FIG. 50). 

High speed reproduction of the high priority data 
which are data for high speed reproduction is per- 
formed in such a manner as described above. 

It is to be noted that, in this instance, the multi- 
plexer 234 (FIG. 51) generates, when the signal 
POINTER is received from the comparator 232, a 
block end signal EOB and outputs it to the picture sig- 
nal decoder 225 by way of the VLD circuit 235. Con- 
sequently, the structure of data inputted to the pic- 


ture signal decoder 225 is same between upon high 
speed reproduction and upon ordinary reproduction, 
and accordingly, high speed reproduction can be per- 
formed without modifying the operation control of the 
5 picture signal decoder 225 from that for ordinary re- 
production. 

By the way, when missing of data occurs due to, 
for example, a transmission error and consequently 
an HP/LP error detection signal is outputted from the 
10 data deformatter 225 (FIG. 50) to the priority degree 
decoder 224, the HP/LP error detection signal is re- 
ceived by an error information signal generator 237 
(FIG. 51) of the priority degree decoder 224. 

Referring to FIG. 51 , the error information signal 
15 generator 237 is supplied with, in addition to the 
HP/LP error detection signal, a data link header 
(header information) from the data deformatter 223, 
the pbp described hereinabove, and a next word type 
(Next Word Type) from a type generator (Decoder 
20 Status) 236. Thus, when the HP/LP error detection 
signal is received, the error information signal gener- 
ator 237 outputs the signals supplied thereto includ- 
ing the detection signal as an error information sig- 
nal. 

25 Here, the type generator 236 is formed integrally 

with the VLD circuit 235 and refers to a result of syn- 
tax analysis of the VLD circuit 235 to generate a next 
word type (Next Word Type) as a signal representa- 
tive of a layer (for example, a GOP or a sequence) to 
30 be decoded subsequently. The next word type is sup- 
plied to the error information signal generator 237. 

Further, after the type generator 236 refers to a 
result of syntax analysis of the VLD circuit 235 when 
an HP/LP error detection signal is outputted from the 
35 data deformatter 223 to generate a next word type 
(Next Word Type), the VLD circuit 235 is reset. 

The error information signal outputted from the 
error information signal generator 237 is supplied to 
the error corrector 241 of the picture signal decoder 
40 225 (FIG. 52). Further, of the error information signal, 
the next word type (Next Word type) is supplied to the 
data deformatter 223 (FIG. 50). 

The data deformatter 223 controls the HP or LP 
read pointer of the two-point buffer 222 to read out, 
45 from the two-point buffer 222, data corresponding to 
a layer to be decoded subsequently, which is indicat- 
ed by a next word type (Next Word Type) which is re- 
turned when the data deformatter 223 outputs an 
BP/LP error detection signal to the priority degree de- 
50 coder 224, and supplies the data to the picture signal 
decoder 225 by way of the priority degree decoder 
224. 

Further, in the picture signal decoder 225 shown 
in FIG. 52, the inverse variable length coder 62 is con- 
55 trolled in response to the error information signal sup- 
plied thereto from the error information signal gener- 
ator 237 (FIG. 51) of the priority degree decoder 224 
by the error corrector 241 , and under the control, the 
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inverse variable length coder 62 starts inverse vari- 
able length coding processing beginning with data 
supplied thereto by way of the priority degree decoder 
224 and corresponding to a layer to be decoded after 
an error occurs. 

When high priority data miss due to an error, 
since a slice number is described in the link header of 
the high priority data, recovery for the error is per- 
formed in units of a slice. In particular, in this in- 
stance, decoding is started from that one of slices 
succeeding to the slice, in which the error has occur- 
red, from which a start pointer (FIG. 32) is obtained 
earliest. 

On the other hand, when low priority data miss, 
since a macro block number (FIG. 48) is described in 
the link header of the low priority data, if decoding of 
corresponding high priority data has been completed 
already, then recovery for the error is performed in 
units of an MB (macro block). In particular, in this in- 
stance, decoding is started from that one of macro 
blocks succeeding to the macro block, in which an er- 
ror has occurred, from which a start pointer is ob- 
tained earliest 

And in this instance, only high priority data which 
are data for high speed reproduction are reproduced 
at an ordinary speed and a picture is displayed until 
after decoding of low priority data is started. 

The error recovery processing described above 
will be described in more detail with reference to FIG. 
53. First at step S21, it is determined whether or not 
an error has occurred with high priority data HP, and 
if it is determined that an error has occurred with the 
high priority data HP, the control sequence advances 
to step S22, at which outputt ing of low priority data LP 
corresponding to the high priority data HP from the 
priority degree decoder 224 to the picture signal de- 
coder 225 is stopped and the start pointer of the high 
priority data HP succeeding to the high priority data 
HP with which the error has occurred is sought in 
units of a slice. 

Here, seeking of the start pointer of the high pri- 
ority data HP is performed by decoding the adapta- 
tion header of the packet header shown in FIG. 48 and 
then checking whether or not a Slice Start Pointer is 
described in the adaptation header. 

Then, reproduction of the high priority data HP 
whose start pointer has been sought out is started, 
whereafter the control sequence advances to step 
S23, at which low priority data LP corresponding to 
the high priority data HP, that is, low priority data LP 
whose frame number (Frame Number) in the data link 
header (FIG. 48) is a number equal to the frame num- 
ber of the high priority data HP whose start pointer 
has been sought out or another number correspond- 
ing to a frame in the future (later in time) with respect 
to the frame of the high priority data HP and for which 
a Macro Block Start Pointer is described are sought 
and reproduced. 


Thereafter, the control sequence returns to step 
S21 to repeat the sequence of operations beginning 
with step S21 . 

On the other hand, if it is determined at step S21 
5 that no error has occurred with the high priority data, 
the control sequence advances to step S24, at which 
it is determined whether or not an error has occurred 
with the low priority data LP. If it is determined at step 
S24 that an error has occurred with the low priority 
10 data LP, the control sequence advances to step S25, 
at which the start pointer of low priority data LP suc- 
ceeding to the low priority data LP with which an error 
has occurred is sought in units of a macro block. 
Here, the seeking of the start pointer of the low 
15 priority data LP is performed by decoding the adap- 
tation header of the packet header shown in FIG. 48 
and then checking whether or not a Macro Block Start 
Pointer is described in the adaptation header 

Thereafter, the control sequence advances to 
20 step step S26, at which the high speed HP which are 
data for high speed reproduction are reproduced at an 
ordinary speed while the start pointer of the low pri- 
ority data LP is sought, whereafter the control se- 
quence returns to step S21 . It is to be noted that, 
25 when the start pointer of the low priority data LP is 
sought out re-combination of the high priority data 
HP and the low priority data LP is thereafter per- 
formed to effect reproduction of a picture. 

On the other hand, when it is determined at step 
30 S24 that no error has occurred with the low priority 
data LP, the control sequence advances to step S27, 
at which the high priority data HP and the low priority 
data LP are re-combined and reproduction of a pic- 
ture is performed based on the thus re-combined 
35 data, whereafter the control sequence returns to step 
S21. 

As described above, when an error has occurred 
with high priority data, recovery for it is performed in 
units of a slice, but when no error has occurred with 
40 the high priority data but an error has occurred only 
with low priority data, reproduction of an image based 
on the high priority data is performed and besides the 
error of the low priority data is recovered in units of a 
macro block. Consequently, the loss of a picture upon 
45 occurrence of a data error can be minimized. 

It is to be noted that, when, for example, the GOP 
header is required for error recovery processing, in 
the data deformatter 223 (FIG. 50), a packet of high 
priority data having a GOP header and a start pointer 
so (Slice Start Pointer) is read out from the two-point 
buffer 222, and then a packet of low priority data LP 
whose frame number (Frame Number) in the data link 
header (FIG. 48) is a number equal to the frame num- 
ber of the high priority data HP thus read out or an- 
55 other number corresponding to a frame in the future 
(later in time) with respect to the frame of the high pri- 
ority data HP and for which a Macro Block Start Poin- 
ter is described is read out from the two-point buffer 
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222. Consequently, synchronization of high priority 
data and low priority data from a GOP is recovered. 

Further, while, in the present embodiment, high 
priority data are selected from within data of I- and P- 
pictures, it is also possible to select high priority data 5 
only from l-pictures and use them as data for high 
speed reproduction. 

<E!eventh Embodiment 

10 

The eleventh embodiment is similar to the tenth 
embodiment except that addresses of sectors which 
include high priority data are written in the TOC {Table 
of Contents). The construction of the TOC is similar 
to that described hereinabove with reference to FIG. is 
21. 

An example of construction of a picture signal 
coding apparatus (encoder) in the present embodi- 
ment is shown in FIG. 54. Referring to FIG. 54, in the 
present embodiment, a TOC addition circuit 84 is in- 20 
terposed between the data multiplexer 6 and the sec- 
tor allocator 7 shown in FIG. 42. The entry point de- 
tector 81 detects an entry point from the output of the 
data multiplexer 6 and stores it into the entry point 
storage apparatus 82. The TOC data generator 83 25 
generates TOC data corresponding to such data stor- 
ed in the entry point storage apparatus 82 and out- 
puts the TOC data to the TOC addition circuit 84. The 
TOC addition circuit 84 multiplexes the TOC data with 
picture data outputted from the data multiplexer 6. 30 

Since operation of the present picture signal cod- 
ing apparatus is basically similar to that of the picture 
signal coding apparatus shown in FIG. 22, overlap- 
ping description thereof is omitted herein to avoid re- 
dundancy. 35 

An example of construction of a picture signal de- 
coding apparatus (decoder) in the eleventh embodi- 
ment is shown in FIG. 55. The picture signal decoding 
apparatus is constructed such that the entry point 
storage apparatus 121 in FIG. 50 is replaced by a 40 
TOC storage apparatus 85 connected to the data de- 
multiplexer 44. TOC data separated by the data de- 
multiplexer 44 are stored into the TOC storage appa- 
ratus 85, and the accessing position of the data read- 
er 4 1 is controlled in response to the stored data of the 45 
TOC storage apparatus 85. 

Operation of the present picture signal decoding 
apparatus is similar to that of the picture signal de- 
coding apparatus shown in FIG. 23, and accordingly, 
overlapping description thereof is omitted herein to so 
avoid redundancy. 

<Twelfth Embodiment 

The twelfth embodiment is similar to the tenth 55 
embodiment except for the buffer selector 205 and 
the sector allocator 7. 

The buffer selector 205 in the twelfth embodi- 


ment reads out high priority data and low priority data 
from the two-point buffer 204 in units of a GOP. The 
sector allocator 7 in the twelfth embodiment per- 
forms allocation of sectors so that the top of each 
GOP and the top of a corresponding sector may co- 
incide with each other. Further, in units of a GOP, high 
priority data are allocated to the top of a sector. 

<Thirteenth Embodiment 

The thirteenth embodiment is similar to the tenth 
embodiment except for the buffer selector 205 and 
the sector allocator 7. The buffer selector 205 in the 
thirteenth embodiment reads out high priority data 
and low priority data from the two-point buffer 204 in 
units of a frame. !n units of a frame, high priority data 
are allocated to the top of a frame. 

<Fourteenth Embodiment 

The fourteenth embodiment is similar to the 
tenth embodiment except for the priority degree ad- 
der 202. The priority degree adder 202 in the four- 
teenth embodiment allocates data of an intra-macro 
block in each frame as high priority data and allocates 
any other data as high priority data or low priority 
data. 

It is to be noted that, while, for example, in the 
tenth embodiment the two-point buffer 204 is formed 
as a ring buffer, the two-point buffer 204 may alter- 
natively be formed not as a ring buffer but as such a 
linear buffer as shown in, for example, in FIG. 56. 

Referring to FIG. 56, in this instance, the two- 
point buffer 204 is divided into two regions, for exam- 
ple, along a broken line. The HP write pointer is con- 
trolled so that it moves from the left end in FIG. 56 to- 
ward the center of the two-point buffer 204, and after 
it comes to the position of the broken line, it jumps to 
the left end so that it thereafter moves toward the cen- 
ter again. The HP read pointer is controlled so that it 
moves following the HP write pointer. Meanwhile, the 
LP write pointer is controlled so that it moves from the 
right end of the two-point buffer 204 in FIG. 56 toward 
the center, and after it comes to the position of the 
broken line, it jumps to the right end so that it there- 
after moves toward the center again. The LP read 
pointer is controlled so that it moves following the LP 
write pointer. 

Further, while, for example, in the tenth embodi- 
ment, the quantization step (dequantization step) of 
the picture signal coder 201 is controlled based only 
on the total accumulated amount (B_FULL) of the 
two-point buffer 204, the control may alternatively be 
based on, in addition to the total accumulated amount 
of the two-point buffer 204, for example, the magni- 
tude of the region in the entire region of the two-point 
buffer 204 which is allocated to high priority data. 
Having now fully described the invention, it will 
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be apparent to one of ordinary skill in the art that 
many changes and modifications can be made there- 
to without departing from the spirit and scope of the 
invention as set forth herein. 


Claims 

1. A picture signal recording method, comprising 

the steps of: 10 

coding an input picture signal to produce a 
coded picture signal; 

dividing the coded picture signal into cod- 
ed picture signals for high speed reproduction 
and the other coded picture signals; is 

arranging the coded picture signals for 
high speed reproduction and the other coded pic- 
ture signals so that the coded picture signals for 
high speed reproduction in a predetermined pic- 
ture unit may be positioned at the top of the pre- 20 
determined picture unit to produce a recording 
signal; and 

recording the recording signal onto a re- 
cording medium. 

25 

2. A picture signal recording method according to 
claim 1, wherein the predetermined picture unit is 
a GOP. 

3. A picture signal recording method according to , 30 
claim 1, wherein the coded picture signals for 
high speed reproduction are intracoded pictures. 

4. A picture signal recording method according to 
claim 1, wherein the coded picture signals for 35 
high speed reproduction are intr-coded pictures 

and at least one predictive-coded picture. 

5. A picture signal recording method according to 
claim 1, wherein the recording signal is allocated 40 
so that the coded picture signals for high speed 
reproduction may be positioned at the top of a 
sector of the recording medium. 

6. A picture signal recording method according to 45 
claim 5, wherein a subcode corresponding to 
each sector is added to the recording signal and 
includes an identification signal which indicates 
whether or not the sector includes the coded pic- 
ture signals for high speed reproduction. so 

7. A picture signal recording method, comprising 
the steps of: 

coding an input picture signal to produce a 
coded picture signal; 55 

dividing the coded picture signal into cod- 
ed picture signals for high speed reproduction 
and the other coded picture signals; 


successively arranging the coded picture 
signals for high speed reproduction and the other 
coded picture signals at a predetermined ratio to 
produce a recording signal; 
and 

recording the recording signal onto a re- 
cording medium. 

8. A picture signal recording method according to 
claim 7, wherein the recording signal is allocated 
for each fixed amount of codes to a sector of the 
recording medium, and a subcode corresponding 
to each sector is added to the recording signal 
and includes an identification signal which indi- 
cates whether or not the sector includes the cod- 
ed picture signals for high speed reproduction 
and a pointer signal indicative of a top address of 
the coded picture signals for high speed repro- 
duction in the sector. 

9. A picture signal recording method according to 
claim 8, wherein the subcode further includes a 
signal indicative of an amount of data of the cod- 
ed picture signals for high speed reproduction. 

10. A picture signal recording method according to 
claim 8, wherein the subcode further includes a 
signal indicative of a position of another sector in 
which next coded picture signals for high speed 
reproduction are included. 

11. A picture signal recording method according to 
claim 7 f wherein TOC data are added to the re- 
cording signal and include a signal indicative of a 
position of a sector which includes the coded pic- 
ture signals for high speed reproduction. 

12. A picture signal recording method, comprising 
the steps of: 

coding an input picture signal to produce a 
coded picture signal; 

dividing the coded picture signal based on 
one picture into coded picture signals of a high 
priority degree and coded picture signals of a low 
priority degree; 

producing a recording signal of such a 
packet construction that the coded picture sig- 
nals of a high priority degree and the coded pic- 
ture signals of a low priority degree are not pres- 
ent in one packet; and 

recording the recording signal onto a re- 
cording medium. 

13. A picture signal recording method according to 
claim 12, wherein a position at which the coded 
picture signals of a high priority degree and the 
coded picture signals of a low priority degree are 
separated from each other is determined in units 
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of a slice. 

14. A picture signal recording method according to 
claim 12, wherein a block end code is added to 
the last end of the coded picture signals of a high 
priority degree. 

15. A picture signal recording method according to 
claim 12, wherein an identification signal for 
identification between the coded picture signals 
of a high priority degree and the coded picture 
signals of a low priority degree is provided in a 
header of the packet. 

16. A picture signal recording method according to 
claim 12, wherein the recording signal is distrib- 
uted for each fixed amount of codes to a sector 
of the recording medium, and a subcode corre- 
sponding to the sector is added to the recording 
signal and includes a signal indicative of an ad- 
dress of another sector in which next coded pic- 
ture signals of a high priority degree are included. 

17. A picture signal recording method according to 
claim 12, wherein the recording signal is distrib- 
uted for each fixed amount of codes to a sector 
of the recording medium, and TOC data are add- 
ed to the recording signal and include a signal in- 
dicative of a position of a sector in which the cod- 
ed picture signals of a high priority degree are in- 
cluded. 

18. A picture signal recording method according to 
claim 12, wherein the recording signal is ar- 
ranged so that the coded picture signals of a high 
priority in the predetermined picture unit may be 
positioned at the top of the predetermined picture 
unit. 

19. A picture signal recording method according to 
claim 18, wherein the predetermined picture unit 
is a GOP. 

20. A picture signal recording method according to 
claim 18, wherein the recording signal is applied 
to the sector so that the coded picture signals of 
a high priority degree may be positioned at the 
top of the sector of the recording medium. 

21. A picture signal recording method according to 
claim 18, wherein the predetermined picture unit 
is a frame. 

22. A picture signal recording method according to 
claim 12, wherein the coded picture signals of a 
high priority degree are data of an intra-macro 
block of each frame. 


23. A picture signal recording method according to 
claim 12, wherein the coded picture signals of a 
high priority degree and the coded picture signals 
of a low priority degree are once stored tempor- 

5 arily into storage means which is divided into two 

regions for individually storing the coded picture 
signals of a high priority degree and the coded 
picture signals of a low priority degree and then 
the coded picture signals of a high priority degree 

10 are read out first and thereafter the coded picture 

signals of a low priority degree are read out and 
transmitted, and reading and writing of the coded 
picture signals of a high priority degree and the 
coded picture signals of a low priority degree 

15 from and into said storage means is controlled in- 

dividually with write pointers and read pointers for 
them. 

24. A picture signal reproduction method, comprising 
20 the steps of: 

reproducing, from a recording medium on 
which a coded picture signal is recorded such 
that coded picture signals for high speed repro- 
duction in a predetermined picture unit and the 
25 other coded picture signals are disposed so that 

the coded picture signals for high speed repro- 
duction are positioned at the top of the predeter- 
mined picture unit, the coded picture signal; 

separating the coded picture signal into 
30 the coded picture signals for high speed repro- 

duction and the other coded picture signals; 

re-arranging the coded picture signals for 
high speed reproduction and the other coded pic- 
ture signals thus separated in a predetermined 
35 order to produce a re-arranged signal; and 

decoding the re-arranged signal to pro- 
duce a decoded picture for ordinary reproduc- 
tion. 

40 25. A picture signal reproduction method according 
to calim 24, wherein the separation is performed 
based on an identification signal provided in a 
subcode for identification between the coded 
picture signals for high speed reproduction and 

45 the other coded picture signals. 

26. A picture signal reproduction method, comprising 
the steps of: 

reproducing, from a recording medium on 

so which a coded picture signal is recorded such 

that coded picture signals for high speed repro- 
duction and the other coded picture signals are 
disposed so that the coded picture signals for 
high speed reproduction in a predetermined pic- 

55 ture unit are positioned at the top of the predeter- 

mined picture unit, only the coded picture signals 
for high speed reproduction; 
and 
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decoding only the coded picture signals 
for high speed reproduction thus reproduced to 
produce a decoded picture for high speed repro- 
duction. 

27. A picture signal reproduction method according 
to claim 26 t wherein the coded picture signal is 
allocated to each sector so that the top of the pre- 
determined picture unit coincides with the top of 
the sector of the recording medium, and only 
those sectors in which the coded picture signals 
for high speed reproduction are included are re- 
produced. 

28. A picture signal reproduction method, comprising 
the steps of. 

reproducing, from a recording medium on 
which a coded picture signal is recorded such 
that coded picture signals for high speed repro- 
duction and the other coded picture signals are 
successively arranged at a predetermined ratio 
and the coded picture signal is allocated for each 
predetermined amount of codes to each sector, a 
sector to which the coded picture signals for high 
speed reproduction are allocated; 

separating, in response to a signal repre- 
sentative of a top address of the coded picture 
signals for high speed reproduction in a subcode 
of the sector, the coded picture signals for high 
speed reproduction and the other coded picture 
signals thus reproduced from the sector from 
each other; and 

decoding the thus separated coded pic- 
ture signals for high speed reproduction to pro- 
duce a decoded picture for high speed reproduc- 
tion. 

29. A picture signal reproduction method according 
to claim 28, wherein the coded picture signals for 
high speed reproduction are separated in re- 
sponse to a signal indicative of an amount of data 
of the coded picture signals for high speed repro- 
duction in the subcode. 

30. A picture signal reproduction method according 
to claim 28, wherein next coded picture signals 
for high speed reproduction are reproduced in re- 
sponse to a signal indicative of a position of the 
next coded picture signals for high speed repro- 
duction in the subcode. 

31. A picture signal reproduction method according 
to claim 28, wherein TOC data indicative of an ad- 
dress of a sector in which the coded picture sig- 
nals for high speed reproduction are recorded are 
reproduced, and a sector to which the coded pic- 
ture signals for high speed reproduction are allo- 
cated is reproduced in response to the TOC data 


thus reproduced. 

32. A picture signal reproduction method, comprising 
the steps of: 

5 reproducing, from a recording medium on 

which coded picture signals of a high priority de- 
gree and coded picture signals of a low priority 
degree, into which a coded picture signal based 
on one picture is divided, are recorded in such a 

10 packet construction that the coded picture sig- 

nals of a high priority degree and the coded pic- 
ture signals of a low priority degree do not exist 
in a same packet the coded picture signal; 

separating the coded picture signals of a 

15 high priority degree and the coded picture signals 

of a low priority degree from each other in re- 
sponse to an identification signal provided in a 
header of the packet for identification between 
the coded picture signals of a high priority degree 

20 and the coded picture signals of a low priority de- 

gree; 
and 

decoding only the coded picture signals of 
a high priority degree upon high speed reproduc- 
25 tion. 

33. A picture signal reproduction method according 
to claim 32, wherein the coded picture signal is 
reproduced in response to a signal indicative of 

30 an address of a sector including the coded picture 

signals of a high priority degree in a subcode. 

34. A picture signal reproduction method according 
to claim 32, wherein the coded picture signal is 

35 reproduced in response to a signal indicative of 

an address of a sector including the coded picture 
signals of a high priority degree in a TOC. 

35. A picture signal reproduction method, comprising 
40 the steps of: 

reproducing, from a recording medium on 
which coded picture signals of a high priority de- 
gree and coded picture signals of a low priority 
degree, into which a coded picture signal based 

45 on one picture is divided, are recorded in such a 

packet construction that the coded picture sig- 
nals of a high priority degree and the coded pic- 
ture signals of a low priority degree do not exist 
in a same packet, the coded picture signal; 

50 separating the coded picture signals of a 

high priority degree and the coded picture signals 
of a low priority degree from each other in re- 
sponse to an identification signal provided in a 
header of the packet for identification between 

55 the coded picture signals of a high priority degree 

and the coded picture signals of a low priority de- 
gree; 

combining the coded picture signals of a 
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high priority degree and the coded picture signals 
of a low priority degree in response to a link signal 
provided in the header of the packet to produce 
a combination signal; and 

decoding the combination signal to pro- 5 
duce a decoded picture signal for ordinary repro- 
duction. 

36. A picture signal reproduction method according 

to claim 35, wherein the coded picture signals of 10 
a high priority degree and the coded picture sig- 
nals of a low priority degree are once stored tem- 
porarily into storage means which is divided into 
two regions for individually storing the coded pic- 
ture signals of a high priority degree and the cod- 15 
ed picture signals of a low priority degree and 
then the coded picture signals of a high priority 
degree are read outf irst and thereafter the coded 
picture signals of a low priority degree are read 
out and transmitted, and reading and writing of 20 
the coded picture signals of a high priority degree 
and the coded picture signals of a low priority de- 
gree from and into said storage means is control- 
led individually with write pointers and read poin- 
ters for them. 25 

37. A picture signal reproduction method according 
to claim 35, wherein an error of the coded picture 
signals of a low priority degree is detected, and 
only the coded picture signals of a high priority 30 
degree are decoded as the coded picture signal 

for ordinary reproduction until after the error is 
recovered. 

38. A picture signal recording apparatus, comprising: 35 

coding means (1) for coding an input pic- 
ture signal to produce a coded picture signal; 

division means (2) for dividing the coded 
picture signal into coded picture signals for high 
speed reproduction and the other coded picture 40 
signals; 

multiplexing means (6) for arranging the 
coded picture signals for high speed reproduction 
and the other coded picture signals so that the 
coded picture signals for high speed reproduction 45 
in a predetermined picture unit may be posi- 
tioned at the top of the predetermined picture unit 
to produce a recording signal; and 

recording means (10) for recording the re- 
cording signal onto a recording medium. so 

39. A picture signal recording apparatus, comprising: 
coding means (1) for coding an input pic- 
ture signal to produce a coded picture signal; 

division means (2) for dividing the coded 55 
picture signal into coded picture signals for high 
speed reproduction and the other coded picture 
signals; 


multiplexing means (6) for successively 
arranging the coded picture signals for high 
speed reproduction and the other coded picture 
signals at a predetermined ratio to produce a re- 
cording signal; and 

recording means (10) for recording the re- 
cording signal onto a recording medium. 

40. A picture signal recording apparatus, comprising 
the steps of: 

coding means (1) for coding an input pic- 
ture signal to produce a coded picture signal; 

division means (2) for dividing the coded 
picture signal based on one picture into coded 
picture signals of a high priority degree and cod- 
ed picture signals of a low priority degree; 

multiplexing means (6) for producing a re- 
cording signal of such a packet construction that 
the coded picture signals of a high priority degree 
and the coded picture signals of a low priority de- 
gree are not present in one packet; and 

recording means (10) for recording the re- 
cording signal onto a recording medium. 

41. A picture signal reproduction apparatus, com- 
prising: 

reproduction means (41) for reproducing, 
from a recording medium (1 0) on which a coded 
picture signal is recorded such that coded picture 
signals for high speed reproduction in a predeter- 
mined picture unit and the other coded picture 
signals are disposed so that the coded picture 
signals for high speed reproduction are posi- 
tioned at the top of the predetermined picture 
unit, the coded picture signal; 

separation means (44) for separating the 
coded picture signal into the coded picture sig- 
nals for high speed reproduction and the other 
coded picture signals; 

means (49) for re-arranging the coded pic- 
ture signals for high speed reproduction and the 
other coded picture signals thus separated in a 
predetermined order to produce a re-arranged 
signal; and 

decoding means (49) for decoding the re- 
arranged signal to produce a decoded picture for 
ordinary reproduction. 

42. A picture signal reproduction apparatus, com- 
prising: 

reproduction means (41) for reproducing, 
from a recording medium (10) on which a coded 
picture signal is recorded such that coded picture 
signals for high speed reproduction and the other 
coded picture signals are disposed so that the 
coded picture signals for high speed reproduction 
in a predetermined picture unit are positioned at 
the top of the predetermined picture unit, only the 


51 


EP 0 606 868 A2 


52 


coded picture signals for high speed reproduc- 
tion; and 

decoding means (49) for decoding only the 
coded picture signals for high speed reproduction 
thus reproduced to produce a decoded picture for 5 
high speed reproduction. 

43. A picture signal reproduction apparatus, com- 
prising: 

reproduction means (41) for reproducing, 10 
from a recording medium (10) on which a coded 
picture signal is recorded such that coded picture 
signals for high speed reproduction and the other 
coded picture signals are successively arranged 
at a predetermined ratio and the coded picture 15 
signal is allocated for each predetermined 
amount of codes to each sector, a sector to which 
the coded picture signals for high speed repro- 
duction are allocated; 

separation means (44) for separating, in 20 
response to a signal representative of a top ad- 
dress of the coded picture signals for high speed 
reproduction in a subcode of the sector, the cod- 
ed picture signals for high speed reproduction 
and the other coded picture signals thus repro- 25 
duced from the sector from each other and 

decoding means (49) for decoding the 
thus separated coded picture signals for high 
speed reproduction to produce a decoded picture 
for high speed reproduction. 30 

44. A picture signal reproduction apparatus, com- 
prising: 

reproduction means (41) for reproducing, 
from a recording medium (10) on which coded 35 
picture signals of a high priority degree and cod- 
ed picture signals of a low priority degree, into 
which a coded picture signal based on one pic- 
ture is divided, are recorded in such a packet con- 
struction that the coded picture signals of a high 40 
priority degree and the coded picture signals of a 
low priority degree do not exist in a same packet, 
the coded picture signal; 

separation means (44) for separating the 
coded picture signals of a high priority degree 45 
and the coded picture signals of a low priority de- 
gree from each other in response to an identifi- 
cation signal provided in a header of the packet 
for identification between the coded picture sig- 
nals of a high priority degree and the coded pic- so 
ture signals of a low priority degree; and 

decoding means (49) for decoding only the 
coded picture signals of a high priority degree 
upon high speed reproduction. 

45. A picture signal reproduction apparatus, com- 
prising: 

reproduction means (41) for reproducing. 


from a recording medium (10) on which coded 
picture signals of a high priority degree and cod- 
ed picture signals of a low priority degree, into 
which a coded picture signal based on one pic- 
ture is divided, are recorded in such a packet con- 
struction that the coded picture signals of a high 
priority degree and the coded picture signals of a 
low priority degree do not exist in a same packet, 
the coded picture signal; 

separation means (44) for separating the 
coded picture signals of a high priority degree 
and the coded picture signals of a low priority de- 
gree from each other in response to an identifi- 
cation signal provided in a header of the packet 
for identif ication between the coded picture sig- 
nals of a high priority degree and the coded pic- 
ture signals of a low priority degree; 

means (1 23) for combining the coded pic- 
ture signals of a high priority degree and the cod- 
ed picture signals of a low priority degree in re- 
sponse to a link signal provided in the header of 
the packet to produce a combination signal; and 
decoding means (49) for decoding the 
combination signal to produce a decoded picture 
signal for ordinary reproduction. 

46. A picture signal recording medium, formed by the 
steps of: 

coding an input picture signal to produce a 
coded picture signal; 

dividing the coded picture signal into cod- 
ed picture signals for high speed reproduction 
and the other coded picture signals; 

arranging the coded picture signals for 
high speed reproduction and the other coded pic- 
ture signals so that the coded picture signals for 
high speed reproduction in a predetermined pic- 
ture unit may be positioned at the top of the pre- 
determined picture unit to produce a recording 

signal; and 

recording the recording signal onto the re- 
cording medium. 

47. A picture signal recording medium, formed by the 
steps of: 

coding an input picture signal to produce a 
coded picture signal; 

dividing the coded picture signal into cod- 
ed picture signals for high speed reproduction 
and the other coded picture signals; 

successively arranging the coded picture 
signals for high speed reproduction and the other 
coded picture signals at a predetermined ratio to 
produce a recording signal; 
and 

recording the recording signal onto a re- 
cording medium. 
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48. A picture signal recording medium, formed by the 
steps of: 

coding an input picture signal to produce a 
coded picture signal; 

dividing the coded picture signal based on s 
one picture into coded picture signals of a high 
priority degree and coded picture signals of a low 
priority degree; 

producing a recording signal of such a 
packet construction that the coded picture sig- 10 
nals for high speed reproduction and the other 
coded picture signals are not present in one pack- 
et; and 

recording the recording signal onto a re- 
cording medium. 15 
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